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SPRAY-TRAY DEAERATING HEATER 


















with no tubular vent condenser, ; 
no corrosion of parts, : 
no maintenance. 


The operation of the new Elliott deaerating heater MF 
is simple. The incoming water, agitated and broken @ 
into sheets and droplets, falls through the steam 
flow rising to the top of the unit. Most of the heating 
occurs in the upper section, so that as the water 
reaches and passes through the deaerating trays 
it readily gives up its oxygen and other noncon- 
densable gases, which are swept upward by the 
steam to the vent collecting hood. At this point the 
steam is condensed by the incoming water, while 
the noncondensable gases are forced out the vent. 









The big advance in the new design is the elimina- 
tion of the tubular vent condenser, which has been 
a main cause of maintenance. Headroom is lowered 
too, and some piping is eliminated. Furthermore, 
stainless steel is used in the vent collecting hood, 
baffles and trays. No undeaerated water contacts 
the steel shell. 








With this unit Elliott engineering hits a new high 
in deaeration operating economies. 


Besides the protection of deaeration, deaerating 
heaters are a good investment from the stand- 
point of efficient feedwater heating. They heat 
the water up to the temperature of the saturated 
steam supplied to the heater. 
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For Complete Details, Write for Bulletin PGN-16 
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Welded integral or 
bolted, Edward blow-off 


bonnet joints won't leak. &? 
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PERFECT 
ALIGNMENT 


Single set-up machining 
assures alignment of 
working ports. 
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WEAR SIMPLE 
RESISTANT sah omnia 





Alloy seats and disks gland. 


Stellite hard faced. (Stain- 
less steel in lower pressures) 






STREAMLINED 


Nothing to prevent scale 
being blown completely 
through valve. 









EQUALIZED 
CROSS-SECTIONS 


No irregular masses of 
metal to distort on heat- 
ing and cooling. 


























Typical Edward angle bolted bonnet blow- 
off valve. Choice of straightway or angle 
designs gives maximum piping flexibility. 
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Unusual but effective installation of Edward 
blow-off valves in big midwestern utility. 


ADJUSTMENT Gop 


Edward builds blow-off valves for 150 Ib to 2500 Ib bé 
service. Write for Catalog 12-D. 


SUBSIDIARY OF ROCKWELL MaNUFACTURINGCO EAST CHICAGO, INDIANA 
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BLOW-OFF 








VALVES 


The vicious punishment of blow-o 
valve service—abrasive action of 
grit and scale—severe strains 
caused by violent temperature 
swings—finds its match in Edward 
blow-off valves. 


















Special hard surfacing equipment, 
developed at Edward, prepares 
seats and disks for a long life of 
resistance to the grinding wear of 
sediment blown through the valve 
at high velocities. 





Metal sections of Edward blow-o 
valve bodies are engineered to 
compensate for the thermal 
distortion so that a valve closed 
tight under high boiler temperat 
is still tight after cooling. 

LOW MAINTENANCE 

PIPING FLEXIBILITY 

SLOW OPENING 

EASY REPACKING 

TIGHT CLOSURE 


LONG LIFE 


















EDITORIAL STAFF 


ANDREW W. KRAMER 
Editor 
CHESTER R. EARLE 
Managing Editor 
THOMAS E. HANSON 
Associate Editor 


EARL R. NOREN 
Assistant Editor 


Ad RALPH E. TURNER 
Consulting Editor 


RICHARD H. MORRIS 
2 F | Contributing Editor 
+ 


Published Monthly by 
it of blow-o 










TECHNICAL PUBLISHING CO. 
53 W. JACKSON BLVD. 
CHICAGO 4, ILL. 


+ 









KINGSLEY L. RICE, President 










: EDWIN C. PROUTY, Vice President 
» action of WALTER PAINTER, Vice President 
trains ARTHUR L. RICE, JR., Treasurer 
erature CHARLES §S. CLARKE, Secretary 
1 in Edward RALPH E. TURNER, Editorial Advisor 
JOHN O. AARVOLD, Prod. Manager 
+ 
equipment, RICHARD M. WARD, 
prepares Advertising Sales Manager 
ng life of + 
ng wear of DISTRICT MANAGERS 
CHICAGO: Charles S. Clarke 
h the valve Arthur L. Rice, Jr. 
53 W. Jackson Blvd., Chicago 4, Ill. 
Phone: HArrison 7-0824 
NEW bea a arg Wilds 
ard blow-o 860 Graybar Bidg., New York 17, N. Y. 
ered to Phone: 5-3779 
PHILADELPHIA: i 
rmal 216 Jericho ia ditties | Pa. 
lve cl i Phone: Ogontz 7261W 
LEVELAN WwW Vv 
temperat se 681 Union ¢ seen. Blas 2 
 eonewag 14, bg 
ng. Phone: Cherry 1 
et oer: aA — McDonald & Co. 
564 Market 


San Francisco 4, Calif. 
Phone: Yukon 6-0503 


Edwin T. Th 
639 So. Wilton Place 


Los les 5, Calif. 
oso Tet 2590 


Harry Abney, Mgr. 
Terminal Sales Bide. 
Seattle 1, Wash. 
Phone: Main 3860 


ck ip Cy Vee f. C] Py Litek.d Month- 
ly. Prices: United States and Possessions 
one year $10. 00, Canada one year $11.00. 

ther countries one year $12.00. Single 
, to 2500 Ib bd copies $1.00. Changes of address should 


give both old and new address and reach 





yng ay month’s issues. The Annual In- 
rnished as a part of the December 
issue. 








us by 15th of month to be effective with 


e. 
vA 


November, 1948—POWER GENERATION—Chicago, Ill. 


November, 1948 


VOLUME 52—NUMBER 11 





ot 
Engineers’ Preview ...5. 6... ccc edie clear cccceseccssccwcsaccsscess 7 
Helpful Bulletins ................ SOS ST PTO E Tey Tere re 35 
New Enuipment News ..... 2.2... .ciscccccccccccbcccccsccccncecess 50 
WME Rie Silly on von civic osivin Seeds sek daenvecevcessedeteccees 61 
New Power Plant of Lee Paper Company at Vicksburg, Michigan...... 62 
The Liquid Rheostat for Control of Larger Motors ...........-..+--. 65 
By G. L. McFarland and William Alvarez 
How tq Maintain Cooling Towers ..3........cccecccccccccccecscns 68 
By James G. De Flon 
Lightning Watching—A Full Time Job ...........-. 2.0000 e ee eee ees 71 
How to Analyze Causes of Ammonia System Explosions ............ 72 
By George Holman 
Making Special Measurements .............cccccccccesccccccccsees 74 
y H. Johnston 
New 1800- -hp Radial Diesel for Heavy-Duty Stationary Service........ 78 
CT re eT eee Peer TT Tee Tee Pee The cre Cee 80 
Are WE Here to Stay? 
By Andrew W. Kramer 
THE PRACTICAL ENGINEER 
How Many Boiler Units for a Small Plant? ..................-. 82 
By William W. Gaylord 
Torsional Vibration and Critical Speeds . ca eRe ws ee Aen 83 
By Charles Behrens 
Paper Mill Uses 1400 psi Back-pressure Steam Engines ............ 84 
Pemetionl Wiiate. cml TAR os nin. oc biden ae cl iad vee Swe qeve sees 86 


Keep Shovels Sharp and Bright 
Tips on Insulating Steam Traced and Steam-Wrapped Lines 
Eccentricity in Commutators 
Select Paint for Suitability and Lasting Wear 

Tan Ch CI io is cic .a bc oh aster ie ieceeeeieieeeeleees 87 
Fluorescent Lamp Mystery 
Power From Process Steam at Roebling’s 
How A Leaking Discharge Valve Can Stall An Air Compressor 

Cpieides CAE IIIB: 6056 un 5 0b is Sins Fin ads id easegeeiceens neues 89 
How Calculate Centrifugal Refrigerating Compressor Tonnage? 
Do Coal-Freezing Preventives Corrode Coal-Handling and Burning 


Equipment? 
How Handle Chlorine Cylinders? 
Suen ee I ON, aS ok wu ee phan SENS BRON GS) C0 aN cdueten’ 92 
Factors Influencing the Design of Gear Sets .............0eeeeeeeeee 94 
By L. R. Benford 
18th New York Power Show to Feature Power Plant Economics........ 100 
Tentative Program Annual ASME Meeting, 1948 ................+4-- 100 
OE err err rrr er ory pr, ree reer ere tree 104 
FOO I UID, 5.0145 dn 0 chad bia 00 basco énsndnnaye kins 132 
CENT EC OTT SEL ET TOL T TC PEELE T CTT Te 136 


Contents of back issues of Power Plant Engineering and Power Generation 
will be found in both the Industrial Arts Index and the 
Engineering Index on file in Public Libraries. 
Copyright, 1948 by Technical Publishing Company. 
Entered as second class matter February 10, 1948 (original entry May 1, 1908), at the Post Office, 
Chicago, Illinois, under act of March 3, 1879. 








Push Button Dust Handling with the Automatic Sequence 
Hydrovac saves enough in operating time, attendance and main- 
tenance to liquidate its additional cost over a hand operatec! 
Hydrovac System in a very short time. Liquid, wetted and dry 
dust disposal methods, developed by A-S-H, suit every plan: 
condition. May our representative explain what “Automatic 
Sequence Hydrovac” can DO and SA YOu? oe 
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ULL-E-E-E-ZE! mister, don’t whip us any more 

with that 6-ft bull whip tipped with steel prongs! 
We'll never do it again! We knew better all the time. 
Of course blast furnace gas does not normally escape 
into the air (Engineer’s Preview, page 7, September). 
After cleaning (a story in itself) part of it goes to the 
stoves, which are regenerators or heat exchangers for 
heating up the input air for the furnace; and virtually 
all the rest is used as fuel somewhere in the plant. Since 
the gas has about 25 per cent CO of 85-105 Btu per 
cu ft, that’s a lot of Btu’s in the enormous volumes of 
gas handled. So they don’t waste it. We knew all the 
time they didn’t and we can’t explain why we let that 
crack get through. Didn’t you ever do something wrong 
when you knew better all the time? If so, then pull- 
e-e-ze! stop beating us with that bull whip! 


= we ® 


Ho” NICKEL STEELS were given severe impact 
tests at minus 320 F, is told with complete tech- 
nical details in the June, 1948, issue of Nickel Topics. 
The Development and Research Division of the Inter- 
national Nickel Co. and engineers of the Air Reduction 
Co. Apparatus Research Laboratory, had five pressure 
vessels constructed to designs of M. W. Kellogg Co., 
incorporating most of the features of full-sized com- 
mercial vessels. 

Each was approximately 3’ ft. long overall, with 
an outside diameter of 12!4 in. and wall thickness of 
7 in. Vessels differed only in the base materials and 
welding rod used and the heat treating and stress- 
relieving involved. Three of the vessels were 82 per 
cent nickel and one of carbon steel, all made by 
Lukens Steel Co. One was of stainless steel furnished 
by Crucible Steel Co. The heads were hot spun by 
Lukens and the tanks fabricated by Alloy Fabricators, 
Inc. 

Heat treatments were given before and after fabrica- 
tion. All major joints were completely X-rayed and 
vessels were all subject to 700 psi hydrostatic test for 
15 minutes. In making the low temperature tests, the 
vessels were kept filled with liquid nitrogen at all times 
to maintain minus 320 F. In a special testing device, 
a weight of 292.9 pounds was dropped on all the alloy 
steel vessels from a height of 5 ft, but a smaller weight 
was used on the carbon steel vessel. The 8! per-cent 
nickel and the stainless steel vessels withstood all tests 
without trace of fracture. The carbon steel vessel shat- 
tered and cracked badly on the first blow. 


ee 


A FEW DAYS after we sent to press the details of 
the magnetic recording endless-belt type dictating 
machine, (page 129 August issue) a representative of 
the Dictaphone Co. called on us to demonstrate an 
endless-belt type machine recently developed by his 
company. This makes the recording not by magnetic 
methods but by mechanical methods on an endless 
belt of plastic material. This design, it is stated, was 
developed during the war for various military uses, 
and is now available, of course, for standard office dic- 
tating purposes, as well as for recording of telephoned 
instructions, dispatching procedures and industrial 
process instructions. For the latter use, special machines 
have been developed so that recordings for long periods 
of time can be made. 


ERS’ PREVIEW 


NGINEERS’ COUNCIL for Professional Develop- 

ment has recently issued its Fifteenth Annual Re- 
port. This includes the charter and rules of procedure, 
a report by the chairman, James W. Parker, followed 
by reports of the committees on Student Selection and 
Guidance, Engineering Schools, Professional Training, 
Professional Recognition, Information, Engineering 
Ethics and reports on Constituent Organizations. A list 
is given of the accredited undergraduate engineering 
curricula in the United States and Canada and a list 
of the accredited programs of the technical institute 
type. The report closes with a list of the ECPD officers 
and personnel for 1947-1948. 

Each of the committee reports indicates progress in 
furthering the ideals of the engineering profession. 
The accrediting of curricula in the engineering colleges 
is being actively resumed following the disruption caused 
by the war. Investigations of the technical institutes, 
wherein no degrees are granted, is relatively new but 
a much-needed field for ECPD activity. Increased at- 
tention is being given to the selection of the right type 
of student for the engineering colleges. Copies of the 
complete report may be obtained for 50 cents each from 
the Engineers’ Council for Professional Development, 
29 W. 39th Street, New York 18. 


x * * 


| Sete SMALL GAINS in efficiency of internal com- 
bustion and particularly gasoline automobile en- 
gines can mean much to our domestic economy when it 
is recalled that spark ignition engines are now con- 
suming gasoline at the rate of approximately 2,400,000 
barrels per day and that there were serious local fuel 
shortages in some parts of the United States during 
the past winter. In view of these facts, high-compression 
engines promise large gains in fuel economy if high- 
octane gasoline can be made available at reasonable 
cost. The various factors in doing this, together with 
the development of engines having compression ratios 
of 12 or more to 1 were presented recently in a paper 
n “Increasing the Thermal Efficiencies of Internal 
Combustion Engines” by Campbell, Caris and Withrow 
of the General Motors Research Laboratories Division. 
With compression ratios of 12 or more to 1 and use . 
of selected or higher octane fuels, the thermal efh- 
ciencies they reported would go as high as 40 per cent. 


2. = 


MERICA’S amazing gains in productivity during 

the past century are attributed to the most lavish 
use of energy the world has ever seen. Through the 
unparalleled use of mineral energy, we now produce 
29 times more goods and services than we did a century 
ago with only 5% times as much human effort. Ma- 
chinery and investment, rather than efficiency of labor 
and management, are the most crucial factors in increas- 
ing American productivity, according to the current 
Public Affairs Pamphlet entitled Power, Machines and 
Plenty, just released. A detailed discussion of all the 
factors involved in productivity, such as capital in- 
vestment and inventions, industrial relations and the 
variations in the business cycle are given in this pam- 
phlet by Gloria Waldron and J. Frederic Dewhurst. 
Copies of the pamphlet, which is No. 142 in its series, 
may be obtained from Public Affairs Committee, Inc., 
22 E. 38th Street, New York 16, for 20 cents. 
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——- of the various engineering societies and 
technical bodies holding annual meetings and con- 
ventions should be interested in, and impressed by, 
the following rules for professional sessions printed in 
the program of the 1948 Semi-Annual Meeting of the 
ASHE&VE at Bretton Woods, N. H. June 20-23: 

1. At professional sessions each paper shall be read 
in abstract, 10 min. being allowed to the author for 
the presentation, unless otherwise authorized by the 
meeting. 

2. A member who has given notice of his intention 
to discuss a paper and has reduced his discussion to 
writing may be allowed 5 min. for its presentation. 

3. Each speaker shall be limited to 5 min. in the 
oral discussion of a paper, unless the time shall be ex- 
tended by action of the meeting. A member who has 
once had the floor may not again claim it until all 
others who desire to speak on that paper have been 
heard. 

4. Authors of papers may have 5 min. to close the 
discussion on the paper. 


x * * 


ONCENTRATING FRUIT JUICES by refrigera- 

ation, rather than by steam, is a new technique 
recently put into operation by the Florida Citrus Can- 
ners Coorerative at La'ze VWa'es. In this process, a 
refrigerating machine instead of a boiler is used to 
heat the citrus juice avd drive of the ercess water, 
while the sane refrig-rating machine simultaneously 
cools and condenses the water vavor under a vacuum. 
The heat balance in this clesed cycle is very good, only 
70 gpn of water being needed to carry away heat 
through a small sup>lenentary conderser. The process 
is based on nearly twenty years of work by J. L. Heid, 
now director of research and development for the Co- 
operative. He formerly worked in U. S. Government 
Laboratories in California ard Flerida and, along with 
others, improved methods of concentrating citri's juices 
at low pressures. Then the firm of Mojonnier Brothers 
Co. was called in to work out the evaporating process 
and the Frick Co. to supply the equipment. It is 
claimed that the process is equally applicab!e to con- 
centrating milk, pharmaceuticals, and many chemicals 
and even liquid eggs. Cooling water requirements are 
low and the cycle can also be used for distillation. 


x * * 


| grin teense industrial survey of high prices, 
based on increased production and transporta- 
tion costs, will be undertaken by the distribution com- 
mittee of the ASME, it was announced by Fenton B. 
Turck, chairman of the committee. Describing the dis- 
tribution of industrial production as “now America’s 
primary domestic problem,” Mr. Turck said his com- 
mittee would be solely concerned with the assembly of 
factual material on the subject and invites the coopera- 
tion of qualified companies and organizations. The 
survey is scheduled for completion this year, and will 
be available on request. It is believed it will be of 
interest to all manufacturers and consumers. 

The Supreme Court’s recent cement decision can in- 
fluence the pricing policies of many American industrial 
organizations, Mr. Turck pointed out. This decision 
now calls for factory priced products, or f.o.b. billing. 
In addition, our total distribution system is now faced 
with rapidly increasing transportation costs. Indicated 
changes in the American distribution system, he said, 
concern the stability of employment in the nation’s 
33 major industrial centers and even the daily diet and 
standard of living of consumers. 


N*® HORMONE preparation to prevent sterility 
has been discovered by Professor Axel Westman, 
according to reports in the Swedish press. This, it is 
explained, holds promise of affording relief for many 
childless marriages. A number of engineers, to whom 
we have mentioned this, react somewhat as follows: 
“Well, Professor Westman shouldn’t be encouraged 
right now, because what the world needs is fewer and 
better people, not more people. It might be a good 
idea to have him develop his discovery and hold it in 
reserve for some time in the future when the world 
might need to increase its population for some reason.” 


* * * 
‘ ¥ O BACK UP one of the largest hydroelectric 


systems in the world, a thermal power plant of 
approximately 300,000 kw capacity is to be built at 
Windsor, Ontario, Canada by the Hydro-electric Power 
Commission of Ontario. The first installation will in- 
clude two 80,000-kw steam turbine generators. 


The plant will be on the outskirts of Windsor and 
will be on the Detroit River opposite the area served 
by The Detroit Edison Co. Consequently an inter- 
connection with the latter will be relatively simple if it 
is desired. Coal for the new station will be delivered 
by lake boats from the United States. 


The new plant will, of course, use 60-cycle generators, 
therefore its construction and operation may be delayed 
somewhat until tte Windsor area ~an be -onverted from 
its present 25 cycle system; this may take three or four 
years. 


x & ® 


TATISTICAL BULLETIN 1947 of the Electric 
Light and Power Industry in the United States, 
Number 15, has recently been issued as Publication 
No. Q2 by Edison Electric. Institute, 420 Lexington 
Avenue, New York 17. This includes detailed data and 
tabulations of generating capacity in kilowatts, genera- 
tion in kilowatt hours, fuel used, construction expendi- 
tures, sales and revenue and financial statistics of the 
electric utility companies. 


* * * 
ONOSODIUM GLUTAMATE is a name that 


chemists and engineers are becoming increasingly 
familiar with. It is a seasoning, long known to the Ori- 
ent, and it has no flavor of its own, but brings out the 
flavor of many other foods. New facilities are 
completed or under construction to produce essentially 
identical glutamate from corn and wheat gluten and 
desugared beet molasses, and capacity for production 
is expected to increase to about 12,000,000 lb, accord- 
ing to the Industrial Bulletin. 


x * * 
. SUPERVISE the electric power aid program 


under the Economic Co-operation Administration, 
Walker L. Cisler, executive vice president of The De- 
troit Edison Co., has been named consultant to Admin- 
istrator Paul Hoffman of ECA. In turn, Mr. Cisler 
has appointed C. W. DeForest as his deputy to handle 
the work in Paris, France. During the late years of 
World War II and immediately thereafter, Mr. Cisler 
headed the military government section on public 
utility in Europe. When he returned to civil life he was 
replaced by Mr. DeForest, who left his retirement to 
supervise the utility reconstruction in areas controlled 
by United States troops. 
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KEEP TURBINES 











| i serious, these days, when turbines have to 


come off the line at unscheduled times. So make 
sure your turbine oil gives full protection. Use Texaco 
Regal Oils (R & O). They assure an extra margin of 
safety—even under today’s heavy power demands. 
Texaco Regal Oils (R & O) contain additives to 
inhibit rust and oxidation, and are especially proc- 
essed to prevent foaming. Throughout their extra 
long service life they keep turbine lubricating sys- 
tems clean ... bearing temperatures normal... 


governor action instantly responsive. 





Turbine manufacturers recommend the use of 
inhibited oils—and Texaco Regal Oils (R & O) meet 
the stringent requirements of all leading turbine 
builders . . . as well as the turbine oil specifications 
of the U. S. Navy. 

Let a Texaco Lubrication Engineer help you oper- 
ate a// your power plant machinery more efficiently 
and economically. Just call the nearest of the more 
than 2300 Texaco Wholesale Distributing Plants in 
the 48 States, or write The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 











TEXACO Regal Oils R&O) 


EO RAE LL, 


TURBINES 
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Tune in,..Texaco Star Theatre every Wednesday night starring Milton Berle. See newspaper for time and station, 
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THERE'S A YAR WAY 
BLOW-OFF VALVE 


Yarway offers boiler plant operators a complete Blow- 


Off Valve Service—distinct types of valves to meet the 
blow-down requirements of every steam plant. 


These valves are the products of 40 years mechanical 
and metallurgical research—of practical field experi- 
- ence with thousands of installations—of experiments 
and testing in Yarway’s own unique Steam Laboratory 
—and of a determination continually to ‘lead the 
industry with the finest blow-down equipment that 
can be produced. 


- YAR WAY 


Because the Yarway line is complete you may be sure 
Yarway recommendations are based on experienced 
judgment that the type of valve selected will give long, 
trouble-free, money-saving service. 


WRITE TO YARWAY FOR FREE BLOW-OFF 
VALVE BULLETINS. STATE YOUR BOILER 
PRESSURE. 


“YARNALL-WARING COMPANY. 
'114 Mermaid Avenue, Philadelphia 18, Pa. 


BLOW-OFF 
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Beret Gallo 


tt Feu Representative Users 


OF YARWAY BLOW-OFF VALVES 


UTILITIES 
Public Service Electric & Gas Co. 
Virginia Power & Light Co. 
Lansing Generating Station 
Pacific Gas & Electric Co. 
Philadelphia Electric Co. 
Boston Edison Co. 
Pennsylvania Power & Light Co. 
Georgia Power Co. 
Cleveland Elec. Illuminating Co. 
Connecticut Light & Power Co. 
Indiana-Michigan Power Co. 


INSTITUTIONS 
University of Michigan 


Harvard Medical School 
Florida State Hospital 






1908 


Forty Years 


SERVICE 


TO STEAM: PLANTS 


F VALVES 


California State Hospital 
University of Chicago 
Cornell University 
Kentucky State Hospital 
lowa State College 


INDUSTRIAL PLANTS 


Norton Company 
Mansfield Tire & Rubber Co. 
Springs Cotton Mills 
Celanese Corp. 

R. J. Reynolds Tobacco Co. 
Eastman Kodak Co. 
Armour & Co. 
American Viscose Co. 
Lever Bros. Co. 
Armstrong Cork Co. 
Bethlehem Steel Co. 

















ASSURE 


/oW Cast Steam 


with the - 
C.E Package Boiler 





In more than a score of widely varying industries 
the C-E Package Boiler is providing low-cost steam 
— piling up a record of efficiency and economy that 
is the direct result of service-proved design. 

What is this proved design? It is a complete co- 
ordination of boiler, furnace and fuel burning equip- 
ment — every component in balanced relationship, 
correctly proportioned for maximum performance 
at minimum cost. 

Among the more important features of the 
design is the fact that not only the furnace wall 
tubes but 65 per cent of the surface of the first four 
rows of boiler tubes in the first pass “sees” the fire. 
This unusually high percentage of radiant-heat 
absorbing surface makes the C-E Package 
Boiler a most rapid and efficient steam pro- 
ducer. At the same time, the completely 
water-cooled furnace reduces refractory 
maintenance to a practical minimum. 





Nor is the performance of this boiler dependent 
on one kind of fuel or one type of firing. You may 
use the firing method best suited to your fuel and 
load conditions — oil, gas, or stokers (either under- 
feed or spreader type). Moreover, one method may 
easily be substituted for another if a change occurs 
in your local fuel situation. 

C-E Package Boiler balanced design is standard- 
ized in a tange of sizes having capacities from 
15,000 to 50,000 lb of steam per hr. This standard- 
ization not only assures you top performance in a 
size that fits your needs, but gives you added 
savings in lower engineering and installation costs. 

For your new steam plant or in the extension or 
modernization of your present facilities, 
why not assure yourself of low-cost steam 
by doing as others have done in industry 
after industry — buy the C-E Package 
Boiler, | B-263 


COMBUSTION 


€-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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C-E Package Boiler fired by C-E Spreader Stoker. 
Max. continuous capacity — 41,500 Ib steam per 
hr, oper. press. — 150 psi, furnace width — 13 ft 
6 in. (in West Virginia) 


Two C-E Package Boilers fired with oil. Max. con- 
tinuous capacity — 26,700 |b steam per hr, oper. 
press. — 200 psi, furnace width 9 ft 0 in. (in 
Delaware) 


er. 
st Set 





C-E-Package Boiler fired with oil. Max. continuous 
capacity — 31,500 Ib steam per hr, oper. press. — 
150 psi, furnace width 10 ft 6 in. (in New York) 


Three C-E Package Boilers fired by Type E Stokers. 
Max. continuous capacity — 36,000 Ib steam per 
hr, oper. press. — 125 psi, furnace width 12 ft 
0 in. (in Ohio) 


ENGINEERING 


M A DtIS ON a ¥Ae NE, ee Y Oo RK 


’ 
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Many kinds of boiler metal trouble leave dis- 
tinctive marks in the structure of the metal 
itself, and in many cases, these traces are an 
important clue—if not the only clue—to the 
exact nature of the trouble. 

That’s why the metallographic microscope 
is so important a tool in Hall Laboratories. 
Samples of metal cut from failed tubes or 
other damaged boiler metal parts are carefully 
polished and etched, then studied under this 
microscope. Photomicrographs, at suitable 
magnification—up to two thousand times if 
required—may be taken for further study. 

This kind of metallographic examination 
may show, for example, whether a tube fail- 





(A Subsidiary of Hagan Corporation) 
CONSULTANTS ON 












Metallic structure 
of overheated tube 
which has been 

quenched (x200) 


HALL LABORATORIES, INC. 


INDUSTRIAL WATER TREATMENT 
HALL SYSTEM OF BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
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Typical intergranular 
crack caused by 
caustic embrittlement 








ure is due to transcrystalline stress corrosion 
cracking, or to intergranular caustic or hydro- 
gen embrittlement. It provides positive evi- 
dence when overheating has occurred, and 
many times gives corroborative evidence which 
supplements the facts gained from chemical 
and other methods of analysis. 

Metallographic examination is only one 
aspect of the careful study Hall Laboratories 
devotes to your boiler problems—and this 
careful study is one reason why so many 
plants, of all sizes, in all parts of the country 
use Hall service. 

Hall Laboratories, Hagan Building, Pitts- 
burgh 30, Pa. 








How TO KEEP PURCHASED POWER 
UNDER CONTROL... 


Ohio leather manufacturer 
keeps efficient balance 
between generated and pur- 
chased electric power with 
Worthington turbine- 
generator unit. 


At the Ohio Leather Company, 
Girard, Ohio, purchased power is kept 
under direct control by means of a 
steam turbine generator unit which 
Operates as a “‘reducing valve’’ to 
bring boiler pressure down to required 
levels for use in plant processes. 

The turbine, a Worthington 750 KW 
straight non-condensing type, operates 
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in parallel with the source of pur- 
chased power and has an automatic 
governor control responsive to both 
purchased or primary power and to 
plant demands for processing steam. 
This results in: 


@ limiting the maximum demands on 
purchased power to a predetermined 
top level, regardless of plant steam 
demands. 


@ limiting the minimum demands to a 
level which will prevent return flow 
of power to primary source when 
plant steam demands are high and 
power demands low. 


SAVE WITH WORTHINGTON 
Savings to date on this installation 


WORTHINGTON 
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are at a rate indicating 100% return on 
the initial investment in three years! 
For further details that prove there's 
more worth in Worthington, call your 
nearest Worthington District Office 
... Or write direct to Worthington 
Pump and Machinery Corporation, Steam 
Turbine Division, Wellsville, New York. 


“... the operating economy predicted” 
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“BEFORE AND AFTER” 
a ++. at the Ohio Leather Company 
rs j i 1S MINUTE KVA PEAK DEMANDS OWIO LEATHER CO, GIRARG OHIO 
AVERAGE OaY 
BEFORE INSTALLATION OF TURBINE 
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The Ohio Leather Company installation is a direct-connected turbine generator 4 / eT Fa 
_unit, 750 KW, 3600 rpm, 240 volt 3 phase 60 cycle. Steam conditions are 3 2 
240 psi, 450° F, exhausting at 5 psig. Controls are by Wallene Engineering aM <i aiet Entiat alae anal ashes tieadele 4 
Co., Cleveland, Ohio. DESPITE SHORT OPERATING TIME-UNIT WILL PAY OUT IN LESS THAN 3 YEARS 
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You Can't Have Efficiency in Draft or 


Balance . . . just as important in stack and dust collecting 
equipment as it is to a dancer. It costs needless time, 
money and effort, to try to get truly efficient operation 
from unrelated dust collecting and draft producing com- 
ponents obtained from different manufacturers. 
Thermix packaged design flue gas control, balances 
and integrates the operation of: 1—dust collector, 2—fan, 
3—breeching and 4—stack . . . provides predetermined 


PRAT- DANIEL 









Dust Collecting Equipment without it! 


efficiency . . . offers the added advantages of unit respon- 
sibility for draft production and dust collection. 

These four important features of Thermix equipment, 
plus this unit design, unit manufacture and unit respon- 
sibility, protect your investment and assure operational 
savings for many years. 

Details of Thermix equipment are available in a com- 
plete catalog. Write for a copy on your company letterhead. 


All inquiries should be directed to: 
Project & Sales Engineers 


THE THERMIX CORPORATION 


First National Bank Bidg. 


Greenwich, Conn. 
(Offices in 28 principal cities) 


Canadian representative: ¥. C. CHOWN, Ltd., 1440 St. Catherine St. W., Montreal 25, Quebec 


CORPORATION 


Manufacturers of Thermix Equipment 


EAST PORT CHESTER, CONN, 
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Prefabricated Piping from GRINNELL 


4S f4 Af E17 
assures you (///4 ¢ th 
Grinnell interpretive engineering, metallurgical 
research, specialized facilities, skilled personnel and 
rigid inspection, assure delivery of pretested and certi- 
fied piping sub-assemblies which meet all governing 


code requirements. 


Prefabricated Piping from GRINNELL 


assures you 





ee ey 


One source for design and fabrication. Coordination 
of shop production under ideal conditions. Predeter- 
mined but flexible delivery schedules. Elimination of 
waste by paying only for finished assemblies. Reduc- 
tion in field assembly time. 


GRINNELL COMPANY, INC. Providence 1, R. I. 
Branch warehouses in principal cities. 


Pipe Fabrication Plants: Cranston, R. |.; Warren, Ohio, 
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VER WAS A JOB 


FOR SPECIALISTS 7/9 /S /7/ 





















Heating Alloy Steel Piping / 
Preparatory to Bending == ~~ 


Many of the alloys developed for high-pressure, 
high-temperature services and for corrosion- 
resistant applications are susceptible to loss of 
their valuable properties within certain tempera- 
ture ranges as a result of excessive changes in 
metallurgical structure, surface oxidation, heat 
shock and cracking. 


Only furnaces equipped to maintain accurately 
the specified temperature of the pipe are capable 
of retaining and safeguarding the metallurgical 
properties which dictate the choice of material. 

Grinnell’s modern pipe fabrication equipment 
includes specially designed gas-fired radiant heat 
furnaces, with such features as strategic location 
of multiple burners providing uniform temper- 
ature distribution and preventing harmful flame 
impingement, close temperature and time con- 
trols, automatic regulation, recording instrumen- 
tation and car loading. 
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G-E Engineering Gives You 




















IMPROVED SCALE ON NEW AB-15 
SWITCHBOARD INSTRUMENTS 


Precise reading with the least effort. That’s what you get with the new - 
General Electric switchboard instruments. Here’s why: (1) Long scale (7.1 
inches) spans 250 degrees with all figures reading laterally instead of on a 
curve, (2) Circular mask covers mechanism at center of dial emphasizing 
pointer and figures, (3) Anti-parallax arrangement of pointer assures 
accurate indications from any reasonable angle, (4) Anti-glare glass mini- 
mizes reflections, (5) Accented main scale division lines simplify reading, 
(6) Over-all scale has been simplified by elimination of extraneous printing. 
Other features like spring-mounted jewels, small size (only 42 inches 
square), and ‘‘unit” design assure sturdiness, economy of space, and ease 
of service. Be sure of the best for your switchboard instruments. Insist on the Also available as a-c ammeter, a-c wattmeter, d-c 
new G-E long-scale instruments. GEC-218 gives details. Write for your copy Voltmeter, d-c ammeter, temperature indicator, 
power-factor meter, synchroscope, and frequency 


today. Apparatus Dept., General Electric Company, Schenectady 5, N. Y. meter. 


GENERAL @@ ELECTRIC 
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160,000KW...safeguarded against 
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outages by 





NONPAREIL 
Turbine Oil 


The two big turbines shown in the photograph at left have a total 
capacity of 160,000 KW. Outages for oil system maintenance have 


been eliminated on this large operation by Nonpareil Turbine Oil. 


Oil acidity troubles have been avoided. The original fills of Non- 
pareil have not been removed for treating or resting in their 
respective five and six years of use. Nevertheless, neutralization 
numbers have stayed below 0.10 mg. KOH/gm. 


Oil system maintenance has been eliminated. There has been no 
deterioration of the lubricant. The turbine oil systems have remained 
free from deposits. 


Nonpareil Turbine Oil provides this protection against outages, 
not for 5 or 10 or 20 years, but for the life of every turbine it 
lubricates. It is the only product in its field that carries a written 
guarantee that it will last as long as your turbine, without increas- 


ing in acidity above a neutralization number of 0.15 mg. KOH/gm. 


Why not end oil acidity troubles and oil maintenance once and 
for all, by shifting your turbines to Nonpareil Turbine Oil. If your 
plant is located in the Midwest, write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chicago 80, Illinois, for the 


services of the Standard Oil Lubrication Engineer nearest you. 


AN‘) STANDARD OIL COMPANY (INDIANA) 
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E. M. POSTON STATION 
COLUMBUS AND SOUTHERN OHIO 
ELECTRIC COMPANY 


Steam Capacity 
425,000 Ib per hr 


Superheat control range 
300,000 to 425,000 Ib per hr 


Pressure superheater outlet 


1354 psi 


Final steam temperature 


955 F 


Bituminous Coal Pulverized 


in FW Ball Mills 
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N OHIO 
per hr 
per hr 


354 ps 


955 F 


Il Mills 


Standardized Steam Generating Equipment 
for Central Stations 


Foster Wheeler has demonstrated outstanding leadership in developing central 
station equipment which helped the Utility Industry to achieve increased produc- 
tivity. A large share of the credit can be directly ascribed to the FW line of single- 
pass, baffle-less steam generators having liberal furnace dimensions. This arrange- 
ment has been used as the basis for “Preferred Standard” steam generator designs 
which have been developed by Foster Wheeler Corporation for the Utility Industry. 


Engineering and Manufacturing Costs Reduced 
The “Preferred Standard” steam generator design (suggested on the right) 
promises substantial savings by the reduction of engineering and fabrication costs. 


Fixed Individual Equipment Details 





The unit being built for the E. M. Poston Station of the Columbus and Southern 
Ohio Electric Company is typical of the single-pass design which Foster Wheeler 
is using as the basis for ‘Preferred Standard” steam generators. This stand- 
ardized steam generator pattern with fixed individual equipment details may be 
readily applied to a series of single or twin furnace units varying in capacity from 
300,000 Ib per hr to over 1,000,000 ib per hr. : 


Other Foster Wheeler Fuel and Labor 
Saving Features 
The design also embodies Foster Wheeler features of slag-free furnace arrange- 
ment, Foster Wheeler condenser-type steam temperature control, minimum baf- 
fles, low draft loss, and efficient heat recovery arrangement. When additional 
furnace cooling is required, the Preferred Standard” design may readily incorpo- 
rate a water cooled division wall. 


For additional information, write... 





FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 


FOSTERWHEELER 
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Some of these plants installed Detroit RotoGrate Stokers 
ten years ago. They have all used them for several years. 


They can tell you: 


1. RotoGrate is reliable — high availability. 
2. Combustible loss in ash pit extremely low. 
3. Burns any bituminous steam coal or lignite. 
4, Burning rates higher — flexibility greater. 
5. No clinker difficulties. 
6. Little power to operate. 
Investigate the RotoGrate — the original spreader stoker with 


forward moving grates that slowly and continuously discharge 
the ash at the front. Operation is fully automatic. 





DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
WORKS AT MONROE, MICHIGAN’ + _ DISTRICT OFFICES IN PRINCIPAL CITIES 
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ALL-OUT HEAT USERS 


-44U Sarco 


When you buy steam traps, it pays to use just as many as 
necessary to assure efficient drainage and venting of every 
individual unit. 

That's why you see so many batteries of Sarco Steam Traps. Each 
of the four types illustrated has special advantages of its own. 
All have the ‘know how” of Sarco’s experience and the precision 
that results from being made in a plant devoted exclusively to 


steam traps and temperature controls. 


FOR THE SMALL PLANT TOO 


Small plants can profit by this advanced knowledge merely by 
asking for a Sarco recommendation. Your heating engineer or 


the nearest Sarco Representative can get this for you. And don’t 
overlook the various forms of Sarco hot water, process and 


cooling controls. 


SARCO 


SAVES STEAM 
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RADIATOR 
TRAP 

















ZEOLITE SOFTENERS §& FILTERS 


« HYDROMATIC VaAtve 


Simplifying valve operations by integrating the 
functions of the usual valve nest in one single 
control valve, Cochrane Corporation introduces 
the Cochrane Hydromatic Single Control Valve. 
The valve is, in effect, a six-position valve with 
four normal and two standby positions. The 
functions of the valve, the power for which is 
provided by the raw water itself, are smooth, 
positive and free from shock, and the single lever 
turns with ease. The Cochrane Hydromatic Valve 
is standard equipment on Cochrane Zeolite 
Softeners and Pressure Filters, and may be 
arranged for manual or automatic operation. 
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YOUR NEAREST SINCLAIR AGENT WILL GLADLY ARRANGE 
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Sinclair SINTURLITE OILS have set an enviable performance record for 











standing up in the grueling day in and day out grind of continuous 
turbine service. SINTURLITE’S inherent high oxidation stability is strength- 
ened by proven additives. Sludge formation and acid value are checked. 
Protection against rust trouble is assured because SINTURLITE OILS | 


are rust inhibited. All the lubricating requirements prescribed by the 





turbine builders are provided by SINTURLITE—with margins to spare. 


Try SINTURLITE in your turbines. 


» | INDUSTRIAL OILS 


RRANGE FOR LUBRICATION COUNSEL, OR YOU MAY WRITE TO SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, W. Y. 
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Important news \ 
about J-M’s new | 
Ramie Fiber 


packing / 
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NAVALON lasts longer because it contains 
more lubricant and retains more lubricant 


Navalon is important news to you... because it is a 
superior new packing for cold liquid service ... another 
development of the J-M Research Laboratory. 





Navalon—made of ramie, the strongest of all natural 
fibers—outlasts other packings because it contains more 
lubricant to begin with . . . and because it retains more 
lubricant in service. 

Navalon is abrasive-free and rot-resistant . . . delivers 
outstanding performance on pumps, elevators, accumu- 
lators, presses, and reciprocating rods and plungers... 
operating against fresh or salt water, brine, cold oil and 
other liquids. 

Navalon, the new ramie packing for cold liquid service, 
is another example of the continuing research at J-M 
that brings you better, longer-wearing packings for every 
service condition. See your Distributor—or write Johns- 
Manville, Box 290, New York 16, N. Y. 





JOHNS -MANVILLE 


JM 


PRODUCTS 


Johns-Manville 
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G-W HANDLES IT... 4G? 
faster - easier - cheaper 


NEW YORK 17 Factory: CHICAGO 6 


420 LEXINGTON AVENUE u ,NLY. 565 W. 
SINCE 1814 udson, N.Y 65 W. WASHINGTON ST. 
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the Hagan Differential Master System 


of Automatic Combustion Control 











STEAM € 

nites ” DIFFERENTIAL MASTER SENDER 
y CONTROLS AIR IN ACCORDANCE 

‘ TOTALIZING RELAY RESONDS WITH STEAM FLOW FROM BOILER 

' TO COMBINED HEAT INPUT OF 

: OlL AND GAS 


' 
LJ 


MASTER SENDER CONTROLS 
FUEL INPUT IN ACCORDANCE 


WITH STEAM DEMAND. Oll 





+ 
OlL CONTROL 

VALV! 

PRESSURE REGULATOR OPENS _— 





GAS CONTROL GAS FLOW METERING UNIT 
VALVE REDUCES OIL PROPORTIONATELY 
AS GAS FLOW INCREASES. 











DRUM 
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& = stack ~~ 
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FUEL-AIR RATIO 
| ADJUSTMENT 


AIR FLOW CONTROL 
REGULATES UPTAKE~ 
DAMPER 


to 
UPTAKE DAMPER 
| _ CONTROL 











FURNACE DRAFT REGULATC ? 
CONTROLS FORCED DRAFT *© 


FORCED DRAFT ae CONSTANT FURNACE 


DAMPER CONTROL 


DIAGRAM OF CONTROL SYSTEM USED IN REFINERY. WASTE GAS IS BURNED AS 
AVAILABLE; AUTOMATICALLY SUPPLEMENTED OR REPLACED BY OIL AS NECESSARY. 





The key to maximum flexibility in the use of 
fuels is the Hagan Differential Master system 
of automatic combustion control. 

With this system, excess air is correctly and 
automatically controlled at all times. You can 
burn gas, oil, coal or any combination of these 
fuels; the B.t.u. value of each may fluctuate; 
coal may be dry or wet, but the proper air 
ratio for most efficient operation is maintained. 

This is accomplished simply and directly. A 
Master Sender, sensitive to steam header pres- 
sure, controls the rate of fuel feed so that B.t.u. 
input is in accordance with demand. A Differ- 
ential Master Sender, measuring steam flow, 
regulates air flow. 


Each of these units has its own function, and 
performs that function directly. 

The rate of fuel feed is changed instantly to 
compensate for any change in steam demand, 
for any fluctuation in calorific value of fuel, 
or for any variation in feeder characteristic. 

Air, however, is changed only when there is 
an actual change in heat input to the furnace, 
as shown by a change in steam flow. 

The Hagan Differential Master system will 
help you meet changing fuel situations in the 
future—and right now it will give you better 
control of combustion and substantial fuel 
savings. 
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Hagan Ring Balance Flow Meters 


These meters will measure gas, air, 
water, steam and other fluids—and the 
differential head capacity for a given 
meter is exactly the same in any of 
these services. Readjustment for any 
differential head between 20 and 140 
inches water column is merely a mat- 
ter of adjusting the range screw. Ring 
assemblies may be changed to provide 
differentials outside this range—and 
this change can be made readily with- 
out removing the meter case from its 
mounting. 


Our engineers will be glad to "HALL 


give full information on "eutoau 
Hagan Combustion Control 

Systems or Hagan Ring Bal- 

ance Flow, Meters. 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORQ FORCE MEASURING DEVICES 
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No matter how small... 
your chemical needs . . 


ONE or more of these conditions usually cut 
chemical needs for water treatment: 


v Evaporated feedwater 

V Low make-up 

V_ Low steam requirements 
V Soft raw water 


Filling the large demand for expert water treat- 
ment analysis and advice on control and testing 
procedures in plants where these conditions 
exist, the Nalco Service Agreement gives you: 


e Acomplete plant water treatment survey; 
with detailed reports and recommenda- 
tions on your water treatment problems. 







































































e Supervision of control and testing proce- 
dures to assure continued water treatment 
efficiency; and to minimize possible shut- 
downs due to water treatment troubles. 


e Regular Nalco Service calls to check 
results; and Nalco Laboratories’ analysis 
reports to detect and correct for changes 
in raw water characteristics or altered 
plant operating conditions. 


To get a prompt start toward the security from 
water treatment difficulties a Nalco Service 
Agreement provides, call your Nalco represent- 
ative today, or write direct. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place © 


Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem, Limited, 


555 Eastern Avenue, Toronto, Ontario 


= « = Serving Industry through Practical Applied Science 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 


BOILERS, STOKERS, ACCESSORIES 


Scotch Boilers—Bulletin No. 8-B, 4 
1 pp., describes and illustrates with 
cross-sectional drawings, dimensional draw- 
ings, and tables of ratings and dimen- 
sions scctch marine type boilers. Brownell 
Co. 
Heat Insulation Reference Data— 
2 Form 4479 SUP, 24 pp., presents data 
and prices on the heat insulating mate- 
rials of this firm. This deals with amounts 
necessary for various applications and types 
to use. Philip Carey Mfg. Co. 
Boiler Return System—Bulletin NJ 
8, is a two page sheet explaining 
this no-vent boiler return system. Sketch 
gives piping hook-up. David Stout & Sons. 
Boiler Feed Control—Bulletin No. 
4 481, 8 pp., describes and depicts with 
.sectional drawings, close-up application 
photos, and significant data, the use of 
firm’s equipment for boiler feed control at 
one plant. Northern Equipment Co. 


ELECTRICAL 





Coordinated Substations— 
This 86-page, coil-bound data 
book, 9 by 12 in., illustrates and de- 
scribes arrangements of substation 
circuits from the simplest to the 
most involved. These substations 
have been divided into three main 
groups—those with single feeder, two 
feeder substations, and _ three-or- 
more-feeder substations. Two com- 
plete pages are devoted to each ar- 
rangement covered. Scale models 
have been used for the photographs 
of the arrangements and these oc- 
cupy one page; the facing page 
gives a complete description of the 
arrangement, a table of standard 
ratings and a wiring diagram. West- 
inghouse Electric Corp. 
Unit Substations Planning, 
6 Engineering Guidebook—A 20- 
page planning and engineering 
guidebook 11B6895, prepared to sim- 
plify and speed the layout of load 
center unit substations has been an- 
nounced. Dimensional and arrange- 
ment information enables industrial 
unit substation users to determine 
floor space and headroom require- 
ments as soon as the unit is speci- 
fied. Complete worked-out examples 
of unit substation planning are in- 
corporated in the book, Instaila- 
tion procedure and pothead infor- 
mation are two other sections of 
the guidebook. Allis-Chalmers Mfg. 
‘0. 


Cc 
7 _ Secondary Network Systems— 
There are 28 pages in Bul- 
letin B-4002 which, in four-color 
illustrations, describes and gives en- 
gineering information about the use 
of a-c secondary network systems. 
The book is divided into several sec- 
tions such as Network Protectors, 
Network Transformers, Secondary 
} tg etc. Westinghouse Electric 
‘orp. 











Power Line Equipment—Bulletin 99, 
8 36 pp., describes and depicts the 
wide line of power line equipment offered. 
Provided are tables of ratings, capacities, 
dimensions, and dimensional drawings. 
These include; fuse-switches, disconnecting 
switches, fuse links, wire connectors, serv- 
ice entrance connectors, guy cable anchors. 
W. N, Matthews Corp. 


9 Power House Auxiliary Motors—Bul- 
letin 05B 6107A, 28 pp., describes and 
illustrates these motors of 1 hp or more for 
driving power house auxiliary equipment. 
Photos of applications, tables for selection 
of. types, photos of various motors, cross- 
sectional views and disassembly photos il- 
lustrate text. Allis-Chalmers Mfg. Co. 


10 Engineering Data on Bus Duct—Bul- 
letin No. 101, 32 pp., utilizes many 
photos, drawings, dimensional tables, ca- 
pacity tables, bus temperature rise table, 
voltage loss tables, drawings showing how 
to make service head connections, and 
some typical applications to show uses of 
bus duct. Frank Adam Electric Co. 
11 Twin Rail Motor Mounting Base— 
Catalog TR-801, 4 pp., describes the 
application of these motor mount rails 
for various applications. Drawings, photos, 
and close-up details illustrate use. Kor- 
fund Co., Inc. 
12 Electrical Tapes—Bulletin E-BC 581, 
24 pp., contains 86 photos of elec- 
trical tape applications, describes the tapes, 
and discusses electrolytic corrosion. Prop- 
erties are listed and dielectric strength 
discussed. Tape is claimed to equal both 
rubber and friction tape. Minnesota Min- 
ing & Mfg. Co. 
1 3 Power Line Connectors—This 126 pp., 
complete catalog consists of 5 sep- 
arate catalogs and a price list of the firm’s 
complete line of products. Equipment cov- 
ered is connectors, straightline splices, 
deadends, splicing sleeves, cable specialties, 
and other items. Catalog is tab-indexed. 
Reliable Electric Co. 
1 4 Electric Motor Brushes—Catalog Sec- 
tion B-2106, 24 pp., describes what 
brush standardization can accomplish in 
the way of reducing cost of brush mainte- 
nance. Also emphasized is the practical 
side of having stock cn hand. National 
Carbon Co., Inc. 
15 Heavy Duty Synchronous Motors— 
Bulletin 1200-PRD-175, 4 pp., con- 
tains discussion and illustrates a construc- 
tion and application of these motors for 
drives up to 5000 hp. Cutaway sections, 
phantom views, drawings depict important 
features. Electric Machinery Mfg. Co. 
1 6 Electric Cable Connector Selector— 
Bulletin 48Q3, 4 pp., illustrates and 
lists the types of cable connectors and uses 
they are recommended for. Burndy Engi- 
neering Co., Inc. 
17 Double Pole Double Throw Switch 
—Data Sheet No. 47A contains tables 
of characteristics, ratings and contact life, 
for both ac and dc. Explanation of oper- 
ation and dimensional drawings also pro- 
vided. Micro Switch. 
18 Special Electric Lamps—This 9 pp., 
bulletin is the general price list of 
carbon lamps, infra-red lamps, infra-red 
lamps in strips, portable units, and dark- 
room lamps. North American Electric 
Lamp Co. 
19 Self-Adhesive Lead Markers—This 4 
pp., bulletin describes and depicts 
the markers for applying on motors to 
show the proper method of connecting 
leads for each type of motor. Labels are 
= to be heat-resistant. W. H, Brady 
0. 


20 Magnetic Starters—Bulletin 4110, 8 
pp., describes and illustrates a c 
magnetic starters of the across the line, 


POWER 
GENERATION 


Your 
Name. 


non-reversing type. Complete information 
is given concerning aplication size, con- 
struction and enclosuie dimensions. Ward 
Leonard Electric Co. 


MECHANICAL POWER 
TRANSMISSION 


V-Belt Pulleys—Bulletin FHP Buf- 
21 falo, 12 pp., describes and depicts 
construction of these pulleys with sec- 
tional views, cutaway views, dimensional 
drawings and tables, and hp ratings. 
Worthington Pump & Machinery Corp. 
Flexible Couplings—Catalog No. 48, 
22 8 pp., describes and depicts with 
photos, phantom views, and dimensional 
drawings the flexible couplings the firm 
makes. Also describes combination back- 
stop and coupling. D. O. James Gear Mfg. 


Co, 

Pulleys—Bulletin ID-108, 12 pp., is 
23 the catalog for the pulleys listed. 
Sizes, dimensions, applications prices, are 
given. These include: iron pulleys, split 
or solid, pulley lagging, bronze bushings. 
steel conveyor pulleys, wing type conveyor 
pulleys; and sheaves. Industrial Div., Con- 
tinental Gin Co. 

Variable Speed Transmissions—This 
24 6. pp., bulletin describes the oper- 
ation, construction, and applications for 
which this variable speed transmission with 
infinite speed range is suitable. Speed 
Control Corp. 
2 Motor Speed Reducer—Bulletin 3101, 

5 4 pp., describes and pictures the new 

line of motor reducers and the types in 
which they are available. Falk Corp. 


PUMPS 


Air Driven Chemical Pumps—Bul- 
26 letin No. 488, 4 pp., describes and 
illustrates with sketches of hook-ups, sec- 
tional views of pump, and a capacity-pres- 
sure selection table, these controlled vol- 
ume chemical pumps driven with rotary 
air or gas motors. Milton Roy Co. 

7 Single Stage Pumps—Catalog E No. 
2 Al1147, 20 pp., describes and depicts 
the single stage, double suction centrifugal 
pumps intended for heavy duty work. 
Typical performance charts, cross-section 
sketches, dimensional drawings and tables 
and six pages of selection tables are pro- 
vided. Economy Pumps, Inc. 

Sump Pump—Bulletin 3100, 4 pp., 

28 gives typical speccifications and di- 
mensions. Illustrated with sectional draw- 
ings, application sketch. Head-capacity 
table is given. Yeomans Brothers Co. 


MATERIALS HANDLING 


29 Handling and Processing Equipment 
—Catalog 791, 32 pp., describes and 
illustrates with application and equipment 
photos, arrangement sketches, sectional 
views, most of the equipment made by 
firm for materials handling and processing. 
Jeffrey Mfg. Co, 
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3 Conveyor Belt Fasteners — This four 
0 page bulletin describes, depicts, and 
gives prices of the fasteners to be used on 
conveyor belts. Application shown with 
— by-step photo series. Armstrong-Bray 


Flexible Hose—Bulletin SS-100, 4 
31 pp., describes this flexible hose made 
of stainless steel. The various types in 
which it is offered are given. Connecting 
flanges and male and female fittings are 
shown. Dimensions and data are given. 
Finn & Co. 
y) Mobile Bucket Loaders—A 4 pp., bul- 
3 letin describing the models K-5 and 
K-5B loaders. Application photos, dimen- 
sional drawings, and specifications table 
give essential data. N. P. Nelson Iron 
Works, Inc. 
Diesel gma Tractor—Bulletin A- 
33 34-LL pp., describes and illus- 
trates in ir “ae applications for which 
this huge tractor is suitable. Information 
as to speeds, starting, steering, construction 
details is given. Full specifications pre- 
sented. International Harvester Co. 


INSTRUMENTS, CONTROLS 


3 4 Steam Engine Governors—This 8 pp., 
booklet describes and contains a 
price list of the governors for steam en- 
gines which were formerly made by Gard- 
ner-Denver. Maker states governors are for 
engines smaller than Corliss. Wiebmer 
Machine Shop. 

Combustion Control Device—Form 
35 No. A-801, 20 pp., explains the in- 
strument offered for checking combustion 
control. Application photos, combustion 
efficiency charts, wiring diagram of in- 
strument and the diesel engine set are 
shown. Cities Service Oil Co, 

Treatment Control Equipment—Bul- 
36 letin No. 1200, 28 pp., is replete 
with photos, flow diagrams, and hook-up 
sketches showing the many methods of 
applying the chemical feeder controls and 
equipment. Proportioneers, Inc. 

7 Rotameters—Bulletin 18-RA, 4 pp., 
3 pictures and briefly describes the 
various types of rotameters and flow indi- 
cators with a capacity table for sizes. 
Schutte and Koerting Co. 

Pressure, Temperature, and Flow 
38 Controls—Catalog 52D, 54 pp., is the 
complete catalog and price list of the many 
controls offered. Photos, capacity tables, 
installation and maintenance data, charts, 
and drawings explain and highlight the 
controls. General Controls. 

Thermal Conductivity Units—Bul- 
39 letin 848, 4 pp., describes and illus- 
trates with hook-up sketches, specification 
table, and photos, these units. Gow-Mac 
Instrument Co. 

Analytical Instruments — Catalog 
40 CEC-1300A, 16 pp., describes and il- 
lustrates briefly all the instruments de- 
signed for analytical purposes made by this 
firm. These are all electronic instruments. 
Specifications for each are given. Con- 
solidated Enginering Corp. 


TOOLS 


1 Die-Less Duplicating — Catalog No. 
4 48-14, 40 pp., describes and illus- 
trates the equipment for die-less duplicat- 
ing. These include such items as benders, 
shears, notchers, punch, brake, and the 
engineering service offered. O’Neil-Irwin 
Mfg. Co. 


42 Vise Holders—Bulletin P-601, 8 pp., 
is the catalog on these vise holders 
and contains full specifications, and prices. 
Also described are the many attachments 
for use on special work. Holder features 
floating ball a and work holder. 
genes nog Mfg. 
43 Pipe A Toa catalog sheet de- 
scribes the light weight portable pipe 
bender. Parts and application to job are 
depicted. Parts schedule and price list is 
given. Electric Cord Co. 
44 Condenser Tube Cleaner— This 4 
page folder describes and illustrates 
a plug used for cleaning slime and scale 
deposits on the inside of condenser and 
heat exchanger tubes. Condenser Service 
and Engineering Co. 
45 ci ee Equipment—Catalog 401, 
8 p is the complete catalog of all 
the equipasent offered by this firm for 
metallizing installations. Each piece of 
equipment is described briefly and shown. 
Shipping weights are given. This includes 
dust collectors. Metallizing Engineering Co., 


Inc. 

46 Power Tools for Standard Drills— 
A six page fold-out sheet describes 

and illustrates pneumatic tools. Five sizes 

are provided. Specification table provided. 

Keller Tool Co. 

47 Care of Blast Gun—This 6 pp., folder 
contains detailed instructions on the 

care and use of the combination blast gun 

for use in solvent or abrasive cleaning. 

Engineered Products, Inc. 


VALVES 
48 Back Pressure Valve — Bulletin No. 
644DM8, 4 pp., describes and illus- 
trates with flow diagrams, cutaway sec- 
tions, and performance charts the charac- 
teristics of the valve. Application and style 
information is given. Klipfel Mfg. Co. 
49 Check Valves—Bulletin No. 610-B de- 
scribes the operation and perform- 
ance of these check valves which are of 
the expansible tube type for air, gas, oil, 
or water, not exceeding 150 F. Grove Regu- 
lator Co. 
50 Bronze Valves—This 80 pp., index-d 
catalog lists the bronze iron body 
valves of globe, angle, gate, types some 
with renewable seats, taper seats, rising 
or non-rising stem. Also accessories for 
openine and closing larger valves. Swing 
check valves. Templates for flanges, data 
= taps, drains. Stockham Pipe Fittings 
‘0. 
51 Renewable Seat and Disc Valves— 
Circular No. 577, 12 pp., describes 
and illustrates with cutaway views 3 valves 
in which the seat and disc can be replaced. 
All are of 200 1b SP class. These are globe 
and plug type valves. Lukenheimer Co. 


HEAT TRANSFER 


52 5 oo. Radiation Elements — Bulletin 
p., describes and illustrates 
the Resemeatel ines directional finned radia- 
tion element of aluminum. Many photos 
and drawings show how the elements are 
combined to make up unit heaters and 
compressor inter-coolers. Wilson Engi- 
neering Corp. 
53 Heat Transfer Products—This gen- 
eral catalog of 20 pages, in color, 
covers the entire scope of this firm’s work. 
These cover automotive type condensers, 
convectors, unit heaters, air conditioning 
equipment, heat exchangers, large cooling 
units, gas condensers, and special similar 
— Catalog No. 148. Young Radiator 
0. 
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5 4 Compressed Air Aftercooler—This 4 
page bulletin describes and illus- 
trates with sectional drawings the after- 
cooler for air compressor systems. Speci- 
fications are presented according to size. 
Jas. A. Murphy & Co. 
Unit Gas Heater—Thisi| heater 4s 
55 & described in a two page catalog 
sheet with sketches of important parts, 
and dimensional table and drawing. Palmer 
Mfg. Corp. 


PROPERTY MAINTENANCE 


Protective Coating for Concrete— 

56 Bulletin B29, 8 pp., is replete with 
application photos of structures, such as; 
concrete stacks, brick, concrete, and stucco 
bulidings, and concrete silos, which have 
been covered with this coating. Arco Co. 


57 Gratings—Bulletin 20-1, 20 pp., de- 
scribes and depicts with many ap- 
plication photos the use of the different 
types of gratings available. Dimensional 
drawings show various types of webbing. 
Tables give weights, safe loads, of floor 
and step gratings. Irving Subway Grating 
Co., Inc. 
Anti-Corrosion Coating—Bulletin Z- 
58 CGB, 8 pp., describes the coating 
that is said to withstand solvent vapors, 
acids, alkali, salt water and chem.cal fumes. 
Photos of the type of corrosion it protects 
against are provided. Adhesives and Coat- 
ings Div., Minnesota Mining and Mfg. Co. 
Penetrating Masonry Color Coating— 
59 Bulletin 30M-J, 4 pp., describes and 
illustrates some typical applications of this 
coating. Avaliable colors stated. Guarantee 
explained. Flexrock Co. 
Leak Stopper—Form AAP-348, 6 pp., 
60 describes briefly the applications for 


which this sealing material for concrete 
and other masonry work is suitable. Ston- 
hard Co 

Aluminum Roof Coating—This four 
page folder ns the aluminum 
by this firm. The 
Liberty 


61 


roof coating made 
claimed advantages are given. 
Chemical Products Co 


9 Locks—This 92 page complete cat- 
6 alog describes and depicts all the 
locks of different types for many uses 
made by the firm. These also include draw 
pull catches, friction catches, padlocks. 
Complete information as to size, types, 
weights, uses, materials, is given. Corbin 
Cabinet Lock Div., American Hardware 
Corp. 


LUBRICATION 


ee Lubrication—Bulletin of 
6 pp., describes several different 
P.M of centralized lubrication as applied 
to various machines, mostly presses and 
rolls, tipples, and sugar tandems. Farval 


Corp. 

Lubricating Film—This 28 pp., bul- 
64 letin is the service handbook on 
lubrication of this firm. Explained fully 
with photos is the series of lubricants for 
various applications. Lubrication survey 
sheet is provided. Lubriplate Div., Fiske 
Brothers Refining Co. 

ee for Centralized Systems 
65 — This 8 pp., bulletin in color uti- 
lizes cross- -sectional drawings, sketches, 
cycle of operation chart, selection data, 
installation data, and illustrations of other 
parts for the system. Titeflex, Inc. 


MISCELLANEOUS 


Chemical Soot Remover—This is a 
6 12 pp., report on the progress made 
by a research institute for this firm on 
the chemical removal of soot and slag. 
Drawings, and tables illustrate text. Na- 
tional Aluminate Corp. 
67 Nickel Alloys Publications—List A 

is a listing of publications available 
on nickel alloys production, fabricating, 
properties, and uses. Back page contains 


address slip. Numbers desired are to be 
indicated and list mailed back. Inter- 
national Nickel Co. 


68 Bag-Type Dust Arresters—Bulletin 
No. 164-2, 4 pp., describes and de- 
picts the automatic bag-type dust arresters. 
Dimensions and capacities of arresters are 
given in drawing and table. Northern 
Blower Co. . 
69 eran 8 Runner Attrition Mills—Bul- 
letin DR-448, 8 pp., describes and 
pictures the aon of these mills in industry. 
Construction details are shown with sec- 
tional views and photos. Numerous appli- 
cations are shown in various industries. 
Sprout, Waldron & Co. 
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Here’s why you get longer life, 


higher efficiency, greater dependability from 


Extra Sane Stuffing Box with 
Pressure Reducing Bushing 


Renewable Packed Protective 
Shaft Sleeves 


Oil Cooled, Heavy Duty, 
Duplex Thrust Bearing 


Double Protective, 
_ Improved Slinger 


Semi-center Line Support 


Radial and Axial Balance 


Increased dependability, efficiency and life result from 
Warren TM pumps being in radial balance as well as 
axial balance. Radial balance is achieved by having half 
the number of stages discharging up and the other half 
down, thus eliminating dangerous, shaft deflections 
which cause excessive wear at all close fits, reducing 
efficiency. Axial thrust is controlled by mounting 
impellers back-to-back, thus avoiding troublesome 
balancing drum or thrust plate. 


Lower Maintenance 


Every possible care hasbeen taken in design and con- 
struction of Warren Type TM Pump to insure utmost 
dependability and highest efficiency through elimina- 
‘tion of danger of failure and reduction of wear to abso- 
lute minimum. Thus low maintenance is assured. 
Wherever wear is inevitable after long service, renew- 
able parts are provided and all parts are easily accessible. 
Horizontally split case allows complete access to rotor, 
or its removal, without disturbing main.-connections. 


Send for bulletin #241 or better,.send an outline of 
your pumping problem and get a Warren recommendation. 


Wider Inter-stage Seals 


WARREN 
4 and 6 stage 
TYPE TM PUMPS 


Grooved, Labyrinth Type 
Renewable Wearing Rings 


Oversize First Stage 
Suction and Impeller Inlet 


Extra Strong Shaft 


High Efficiency, Smooth 
Flow I Impellers 


Mohawk Carpet Mills, Inc., Amsterdam, N. Y., is one of the 

outstanding industrial concerns where Warren Pumps are on the 

job. Here you see a Warren TM 4 stage pump on boiler feed 

service, 500 ¥# p. s. i. delivering 500 g.p.m. Mohawk has since 
purchased a second Warren TM Pump. 


Warren Steam Pump Company, Inc. 


WARREN, AREAS P-15 


WARREN PUMPS 
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MEASURES 


EXTREME LOW FLOW 
OF WATER, SEWAGE AND 
INDUSTRIAL LIQUIDS 





Simplex Type “S’’ Parabolic Flume is designed to measure 
Be | accurately flows of all kinds of liquids through partially- 
filled pipes, sewers or channels where free-flowing conditions 
exist. The Simplex “S” Flume permits measurement of fluid 
under low head conditions and with small head loss .. . needs 
only slight free fall of the liquid at flume outlet. Write for 
bulletin and full information to the Simplex Valve & Meter 


Company, 6783 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 
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Better Coal Preparation for 
Greater Combustion Efficiency 















AMERIMAN SHREDDER RING 
| RUSHERS 


RAGGED FIRE BED 
RM OT CALE WN Ae A A, yet 


EXCESSIVE CO2 
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UNIFORM COMBUSTION 


Every pound of coal means more BTU’s—more ef- 
ficient heat, when Americans do the preparation job! 
ROM coal is reduced rapidly with exacting control 
of fines, uniform sizing and no oversize—at a cost 


Patented manganese steel shredder of | than 1 ton. The result: Ameri V 
SHREDDER rings, exclusive with American Roll- f less ” ¢ ° ericans pave 


RING ing Ring Crushers, split the coal by the way for a loose, uniform firebed quickly respon- 
impact rather than by _ crushing. ” 


Shown below is the rotor assembly, sive to sudden steam demands—without excessive 
with its many rows of shredder 


rings. Each ring has twenty cutting ashpit drop or unnecessary COsz. 
edges—and revolves on individual 

shaft, free to deflect from tramp iron 

~ without damage. 


American Type “S” Rolling 
Ring Crusher, with heavy 
cast steel housing, and sec- 
tional construction, secured 
at dust-tight machined joints 
with coupling bolts for easy 
access to crushing chamber. 


~ ROTOR 
ASSEMBLY 





Write for details on efficiency of coal prepa- 
ration in power plants with American Crushers. 


: and Manugacturcrd 
Ong oe dnasans and. Pelvrizos ‘ome 
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The Cities Service Heat Prover Cuts Operating Costs... 
Steps up Efficiency by Scientific Control of Combustion 


IN ONE QUICK EXAMINATION the Cities Service Heat Prover can tell you how 
much efficiency you obtain from the fuel you burn. This remarkable instru- 
ment developed in the research laboratories of Cities Service accurately 
measures how much fuel is wasted unburned ... how much is wasted in 
uselessly heating excess air. 
The instrument has been developed for use on industrial furnaces of 
every design regardless of the type of fuel used. It is also valuable when 
used for diesel and gasolene engine exhaust analysis. 

There is no charge, no obligation; and no commitments made by 

you for this service. Write today for a demonstration. — 


FREE —a fact-illed booklet en- 


titled “Combustion Control for 
Industry.’ Write Cities Service Oil 7 : 
Company, Sixty Wall Tower, Room 


258, New York 5, New York. 


QUALITY PETROLEUM PRODUCTS 
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ps YOUR HEAT EXCHANGERS OR CONDENSERS, 


















@ Reduce down time 
@ Cut operating costs 


@ Improve heat transfer 


The machine shown is a W&T Visible Vacuum 
Chlorinator for the application of chlorine to cooling 
water circuits through the W&T De-sliming process. 
Its design is the result of over thirty-five years of pio- 
neering in chlorination, plus the accumulated experience of thou- 
sands of installations throughout the world. 


Because of the care put into its design and construction, this 
chlorinator can do these things economically and dependably: 


REDUCE DOWN TIME and eliminate costly plug cleaning by 
ridding condenser tubes of bacterial-induced slime growths. 


CUT OPERATING COSTS by keeping condensers and other 
heat exchange equipment in service longer without shut-down and, 
at the same time, give higher operating efficiencies. 


IMPROVE HEAT TRANSFER by keeping water-side surfaces 
continuously protected against the formation of a 
slime layer. 





For complete information on how these advantages can 
go to work for you, write today. There’s no obligation. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


Belleville 9, New Jersey * Represented in Principal Cities 


CD-30 


TS 
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~ RUBBER 
EXPANSION 
—SOINTS 








Presse, 
Vacuum or Pressinre and Vacuum 


Garlock Rubber Expansion Joints are flexible, rubber spool-type 
joints for installation in pipe lines to relieve stresses and strains in the 
piping and equipment. They function in four ways: (1) compensate 
for linear expansion and contraction due to temperature changes; (2) 
absorb vibration; (3) eliminate or reduce noise; (4) compensate for 
minor misalignment in the piping. 

Made of an exclusive high-grade rubber compound developed in 
our research laboratories, Garlock Rubber Expansion Joints are 
strong, efficient and long-lasting. They are easy to install. Furnished 
in all pipe sizes from 2” to 72”—and in three styles: No. 204 for Pres- 
sure; No. 205 for Vacuum; No. 206 for Pressure and Vacuum. 

Garlock Rubber Expansion Joints of standard construction are 
suitable for handling hot or cold water, brine or exhaust steam at 
temperatures up to 180°F. Joints with synthetic 
rubber lining are recommended for service involv- 
ing oils, acids or mild caustic solutions. Write for 
new descriptive folder. 


































THE GARLOCK PACKING COMPANY 
PaLMyRa, NEw YorK 


In Canada: 
The Garlock Packing Co. of Canada Ltd., Montreal, Que. 
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"“BCrF” 
EXCHANGERS 


Specifically, what does the New 
“BCF” have to offer you? 


THIS NEW 8-PAGE BOOK... will tell you 
graphically, briefly about the unparalleled 
advantages as a quantity-order accessory 
for primary equipment manufacturers, or as 
an individual item for industrial 
or commercial users. ee 
Just fill out and cee 
mail the coupon. 





Division of Amenicay Ranuator & Standard Sanitary coaronation ROSS HEATER & MFG. CO., INC. 








AMERICAN-STANDARD ® AMERICAN BLOWER ©@ CHURCH SEATS © DETROIT LUBRICATOR ® KEWANEE BOILER ® ROSS HEATER ® TONAWANDA IRON 


seat’ 








DIESELS + GASOLINE ENGINES * COMPRESSORS 
REDUCTION GEARS * TURBINES + HYDRAULIC 
PRESSES + THRUST BEARINGS * MACHINE TOOLS 
HYDRAULIC COUPLINGS » TORQUE CONVERTERS 
PLASTIC INJECTION MOLDING MACHINES + PUMPS 
DIE CASTING MACHINES » LABORATORY WORK 
CUTTING OIL * QUENCHING OIL + STOKERS 
TRANSFORMERS + FORCED DRAFT BLOWERS 


1428 West Ave., Buffalo 13, N. Y. 


Please send FREE your new book No. 1.1K1 


: 
| Ross Heater & Mfg. Co., Inc. 
| 
| 
| 








Company 


Address 





City. Zone State. 





Name | 
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Represented in Canada by Horton Steel Works, Ltd., Fort Erie, Ont. 

















This Bird-Archer Booklet dis- 
cusses the many problems in- 
volved in the use of water for 
power, process and cooling. 
It describes in detail how the 
Bird-Archer Water Treatment 
System attacks these problems 
and provides an elastic pro- 
gram for their correction. 
Write for your copy today on 
your business letterhead. 




















oa 





Aunt Abigail’s little textile mill is pow- 
ered by knee-action. She doesn’t need 
water treatment . . . although she may 
need treatment for water—on the knee. 

But a modern textile mill, or any plant 
using steam for power or water for proc- 


ess or cooling, depends for continued 


efficiency of operation on correct and 
complete water treatment. 

Only that water treatment serv- 
ice which attacks every cause of 
scale, corrosion and carryover can 
assure minimum operating costs 
... eliminate excessive replacement 


“Lan’ Sakes? 
What's Water Treatment 
f 4 cot to do with this?” 





of steam and water handling equipment 
... boost operating efficiency. 

On that principle the Bird-Archer 
8-point Service —all or any part of which 
is available to you—was developed. Each 
step in this complete water treatment 
system evolved out of more than 60 years 
of specialized experience in the water 
treatment field. All eight steps together 
constitute a program which cannot 
fail to locate and correct the source 
mM of your water treatment problems. 

Ask to have a Bird-Archer repre- 
sentative call and give full details. . 


BIRD-ARCHER 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania ¢ Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S. A. AMSTERDAM 291, MEXICO, D. F. 
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Ready power for the 
PETROLEUM INDUSTRY with 
WICKES TYPE-A water tube boiler 





Designed for efficient steam generation, Wickes Type-A water tube boilers 





are now in use in the nation’s leading oil refineries. Three proved advantages 


een <O make this Wickes unit the most efficient of its type: 1) —It has twice the 


staggered rows of tubes, assuring high operating efficiency under varying 


load conditions; 3)— Two simple U-tubes with no excessive resistance, 


ww \ F i insure positive water circulation necessary to high heat absorption. * Wickes 


Type-A Water Tube Boilers are made in capacities to 200,000 Ibs. steam 


‘ \ black surface of the average boiler; 2) — Combustion gases travel through 


per hour, with pressures up to 850 lbs. psi. Drums welded to A.S.M.E. 


standards. Write for descriptive catalogue. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION e SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Charlotte, N. C. * Chicago * Cincinnati * Denver * Detroit * Houston RECOGNIZED 
Indianapolis * Kansas City * los Angeles * Milwaukee * New York City °* Pittsburgh * San Francisco QUALITY 
San Jose * Seattle * St. Louis * Tulsa * Saginaw * Mexico City * Buenos Aires. SINCE 1854 
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/WHO BUYS 
What? 


More evidence that American Blower Products— 
Mechanical Draft Fans, Fly Ash Precipitators and 
Gyrol Fluid Drives — maintain their popularity 
with old users while winning new users. 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raviator & Standard Sanitary coxroration 



















@ Sirocco Fans, for- 
ward inclined blade 
type, are especially 
designed and pro- 
portioned for in- 
duced draft duty. 





Type VS Gyrol Fluid Drive 
—for adjustable speed con- 
trol of forced and induced 
draft fans. 








A TYPE ST Fly Ash Precipita- 
tor prolongs life of induced 
draft fans and alleviates air- 
pollution problem by col- 
lecting fly ash. 







<q type VS Class 6 
Gyrol Fluid Drive 
—for adjustable 


f 
& , a speed control of 
bee boiler feed pumps. 


i 


anf pall 


ee. 46-E-149 


PUBLIC SERVIC 
E ELE 
SEWAREN STATION Pt 2c- GAS CO. | 
_SEWAREN ,_NEW JERS=y¥———_—____~ 











AMERICAN-STANDARD * AMERICAN BLOWER * CHURCH SEATS * DETROIT LUBRICATOR * KEWANEE BOILER * ROSS HEATER * TONAWANDA IRON 














Costomer's We. 141917 


Oe AND LIGHT co. | 
DAYTON, OHIO #S-STATION 
eee RL 


Ow Ne. 55334 
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PRODUCT = ™ MONT 


DEPENDABLE 





* 


OUTSTANDING FEATURES 


@ VOLUTE CASING allows pumps to operate smoothly over a 
Wa Te (mice late [- Mol me lal-Mal-toleMolale Mee] Xela NW ARaU AZo 

@ DOUBLE SUCTION IMPELLERS allow for a lower net posi- 
tive suction head (N.P.S.H.). 

@ BEST MATERIALS for specific water conditions are selected 


for your application — your assurance of getting maximum 


ol gel olin 


A 6 by 5 in, DL-7-stage Dou- 
bleton centrifugal boiler feed 
pump rated 650 gpm, 1,690 
psi, 3,580 rpm pumping 283° 
F water and driven by a 1,000 
hp Allis-Chalmers motor. 











* * 


MILWAUKEE, WIS. — Advanced design, specialized engin- 
eering and finest materials fit Allis-Chalmers boiler feed 
pumps for reliable, heavy-duty powerhouse service. Added 
benefit: carefully matched Allis-Chalmers pump-motor “team” 
means you get assurance of satisfactory unit performance. 





















A 7 

BE SURE TO GET an Allis-Chalmers quotation for your : Allis-Chalmers Mfg. Co. — ' 

next boiler feed pump application, Allis-Chalmers is the § Milwaukee 1, Wis. ' 

only source of pumps and motors in any type, any size. > 7) teenie . 

Backed by 60 years of pump building — more than 50 years 1 7 

of service to the electric power industry, $ Name ' 
| 

; \ ame 

a : Street............. : 

LLIS-CHA — 

One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products ii anita 
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As a sound protective measure, new boilers in a 
modern plant should rely on advanced water con- 
ditioning techniques for steaming efficiency. Dear- 
born’s contribution to top performance in this plant 
is the installation of a program of scientific external 
and internal water treatment and test control de- 
signed to meet operating conditions. 


The three boilers at Sherwin-Williams plant, 
which use approximately 75% make-up water, are 
operating continuously on a scale- and corrosion- 
free basis under an individualized Dearborn treat- 
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oe 


View rm seadiews boiler room of S! 
plant, Chicago. 


herwin-Williams 


75% Make-Up Water Conditioned 


for Maximum Efficiency with 
Dearborn Treatment and Test Control 


ment program. After systematic tests carried on by 
the Dearborn Engineer in the boiler room, recom- 
mended treatment formulations are introduced 
automatically in proportion to water requirements. 
Systematic water test routine has been established 
to maintain treatment balance. This program is 
producing highly satisfactory results. Similar pro- 
grams are producing excellent results in numerous 
power plants. 

You are invited to investigate what Dearborn 
service can do for you. Call your near-by Dearborn 
Engineer or write direct to us. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Chicago4 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York 


2454 Dundas St., West, Toronto 


THE LEADER IN 


BOILER WATER TREATMENT 









STANDARD 


ENGINEER'S CASE FILE 






CASE D119E—REDUCING WEAR ON 
LINERS IN DIESEL ENGINES 


In high-speed Diesel engines lubricated with RPM DELO 
Diesel Engine Lubricating 0il, wear on liners was held 
to a minimum with little variation over their entire 
areas. Aconstant lubricating film was maintained on 
them even in high-temperature belts. RPM DELO Oils 
are recommended for all types of Diesels. Come inall 
viscosity grades necessary for your engines. 





A. Special additive provides metal-adhesion quali- 
ties...keeps oil on all parts whether hot or cold, 
running or idle. 


B. An anti-oxident resists formation of lacquer—re- 
sistance to extreme heat provides lubricaégion in 
the toughest conditions. 

C. Contains detergent which keeps rings clean and op- 
erating freely...prevents scratching and gouging 

DIESEL ENGINE LINERS AND PISTON of liners. 

RPM DELO Diesel 0il will not corrode any bearing. 






































Pi CASE D119F—PROLONGING THE LIVES i 
( OF BEARINGS IN DIESELS \ 
rol No bearing failures occurred between overhaul periods 
re Wy in Diesel engines used in the toughest service when 
| — they were lubricated with RPM DELO Diesel Engine Lu- 
: - on bricating Oil. 
: ) a A. Non-corrosive to all types of bearing metal...in- 
1 K \ ‘ herent ability of base stocks and added compound 
: resist oxidation and formation of acid which is 
! : ; common cause of bearing corrosion. 
, & B. Maintains a tough lubricating film which with- 
d XB) ' stands excessive shocks and pressures. 





; C. Special detergent compound keeps oil passages clean 
; and open - allows free flow of lubricant to vital 


points. 
1 
5 Another compound in RPM DELO Oil prevents foaming of 
: SECTION OF DIESEL ENGINE CRANK AND CAM the oil. An accurate measurement of crankcase levels 


can always be obtained. 











For additional information and the The California Dil Company 
name of your nearest Distributor, write Barber, New Jersey 


ual STANDARD OIL COMPANY The California Company 
r OF c A | | F 0 R N | A 17th and Stout Streets, Denver 1, Colo. 


Standard Oil Company of Texas 
225 Bush Street, San Francisco 20, California El Paso, Texas 


Trademarks Reg. 
U. S. Pat. Office 
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A General Purpose Turbine. A new 
all-weather general purpose tur- 
bine for driving industrial pumps, fans, 
blowers, compressors, paper machinery, 
and small generators, the Typee, has 
been announced. A choice of three 
wheel sizes, 16, 20, and 25 in., permits 
Typee turbines to be applied over a 
range of 5 to 1500 hp with steam con- 
ditions up to 600 lb ga at 750 F, and 
speeds of 1000 to 7000 rpm. Equipped 
with heavy duty parts the turbine will 
operate at 1500 lb ga at 950 F. Many 
parts are interchangeable between 
wheel sizes. 

Efficient combination felt and laby- 
rinth bearing seals protect the lubricat- 
ing system from contamination so that 
neither torrential rain nor the presence 
of abrasive dust will affect its opera- 
tion. Corrosion resistant materials are 
used liberally throughout. An over- 
speed trip Simultaneously closes the 
governor valve and a heavy butterfly 
valve at a predetermined speed. Im- 
proved free-expansion center line 
support is arranged so that pipeline 
reaction is transmitted to the founda- 
tion. The basic turbine is equipped with 
a shaft type governor, mounted in a 





POWER 


rugged casing that completely protects 
the governor assembly and shaft end. 
The entire governor assembly can be 
replaced without disturbing the shaft. 
It is interchangeable between wheel 
sizes. Typee turbines may be equipped 
with special wide speed range gover- 
nors where required. Westinghouse 
Electric Corp. 


B Plastic Case Battery. A storage 
battery, made with a plastic case 
and said to offer more starting power 
with less space and weight. Features 
transparent polystyrene plastic as the 
container material for the battery. The 
battery is rated at 24 v, and is capable 
of producing 15 hp for 3 min. The con- 
tainer permits a ratio of power to cubic 
content and weight greater than here- 
tofore possible. It has connections for 
venting gas automatically on charge and 
discharge, a no-overflow device to pre- 
vent over-filling, and complete filling 
and operating instructions which are 
molded into the plastic. Electric Storage 
Battery Co. 


Cc Solenoid Valve. A 150 lb globe 
type solenoid valve, specifically 
designed to meet emergency or safety 
requirements, has recently been an- 
nounced. Intended for service in which 
the valve is normally open, this Series 
No. 6000 valve is capable of remaining 
closed for indefinite periods of time. 
When an emergency arises, the control 
element immediately causes the sole- 
noid to be energized, thus closing the 
valve instantly. Since the valve closes 
with the pressure and flow, it will re- 
main closed as long as a pressure above 
three pounds exists on the inlet side, 
and regardless of whether or not the 
solenoid continues to be energized. 
To permit easy opening of the valve 
once the emergency has passed, a 
simple piping arrangement is utilized. 
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A 4 in. pipe, branching from the main 
inlet pipe, by-passes the inlet side of 
the valve and leads directly into the 
chamber on the outlet side. Flow 
through this pipe is controlled by a 
lg in. globe valve. Opening equalizes 
the pressure above and below the disc, 
thereby allowing the  solenoid-con- 
trolled valve to open. It is necessary 
that there be a shut-off valve in the 
outlet piping if it is not dead-ended. 
The globe valve is then closed and is 
ready for the next emergency. 

The series No. 6000 valve has a heavy 
cast body, suitable for pressures up to 
150 lb, and is furnished with Jenkins 
disc construction to handle steam, hot 
or cold water, gas, air, gasoline or oil. 
Available in six sizes, from %4 to 24% in. 
It may be used on 110, 220, 440 v, 60 
cycle, and is provided with a % in. 
I.P.T., opening in the cap. Johnson 
Corp. 


D 3-Fuel Steam Generator. A new 
steam-generating unit which 
burns light oil, heavy oil, or gas is an- 
nounced. All three fuels are burned 
with the same burner, making a change- 
over from one fuel to another a matter 
of only 10 min. or less. Usually a fuel 
switch from light oil to heavy oil is a 
major operation requiring several 
hours. It is believed that the unit will 
be efficient and economical for heating, 

















Everything in power piping 
eee on One Order fo Crane 


Take This Turbine Piping, for example. Every item in UPPLY 
the system—valves, fittings, accessories and pipe— 
is from Crane, the world’s leading supplier of indus- “ ity 
trial piping. Whether it’s piping for power, process, ALITY 
or general service installations, there’s no need to 
search further than the complete Crane line. Every- 
thing’s in One Catalog—an unequalled selection of 
brass, iron, steel and alloy materials. One Order to 
your local Crane Branch covers all equipment 
: needed for the job. 


Complete selection and availability are not the 
only advantages in dealing with Crane, however. 
To standardize on this One Source of Supply is to 
simplify every piping procedure, from design to 
erection to maintenance work. One Responsibility 
for all materials helps you get better installations, 
avoids needless delays. And in every item from 
Crane, High Quality is your best assurance of 
dependable performance from every part of your 
piping systems. 

Crane Co., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 













































FOR CIRCULATING WATER RETURN 
O lines on large power systems— 
Crane suggests motor-operated 
gate valves. Shown here, Crane Cast 
Steel Wedge Gate Valve with electric 
motor unit. Motor operators regularly 
supplied for standard voltages, 
either AC or DC for all types of 
valves. Crane also furnishes 
other types of operators—hy- 
draulic, air, etc. See your 
Crane Catalog. 
















= 





Turbine piping in 
large power plant, 








EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING | 








Re AA ee hh ee | 
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process, steam or power generation in 
sections of the country where inter- 
ruptible or off-peak gas service rates 
are in effect, and in any section ex- 
periencing an oil shortage. 

The new Powermaster boiler system 
ranges from 15 to 200 hp and is iully 
automatic. It is claimed to burn heavy 
fuel with the same complete clean com- 
bustion with which it burns light oil 
and gas. Fully automatic operation of 
heavy fuel combustion is a feature of 
the unit. Orr & Sembower, Inc. 


Squirrel Cage Motors. Announced 

E is a new line of tube-type, 
totally-enclosed, fan-cooled, squirrel- 
cage motors ranging from 150 to 600 hp. 
The use of tubular type heat transfers 
follows, in general, the methods em- 
ployed in previous motors of larger size. 
Internally, the new motor is divided 
into two isolated parts with each side 





having its own path of internal air 
circulations. Because of its construc- 
tion, it is possible, through simple main- 
tenance, to keep the motor free of 
power-destroying agents which tend to 
clog air passages in the conventional 
type of fan-cooled motors. 

The new line is being offered with 
Underwriters’ labels for 1-D or 2-G 
locations in ratings of 3600 rpm, 250 to 
400 hp., 1800 rpm, 200 to 300 hp., and 
1200 rpm, 150 to 200 hp. Allis-Chalmers 
Mfg. Co. 


Circuit Breaker Closer. A manu- 
F ally operated stored energy clos- 
ing device which provides a means of 


closing magnetic type circuit breakers , 


in locations where no suitable source of 
electric closing power is available has 
been developed. 

This device is said to safely close the 
breaker under all conditions within its 
rating, including closing and latching 
against maximum rated short circuit 
current. Since it operates from energy 
stored in the mechanism by manual 
operation prior to the actual closing 
motion, the breaker is closed at the 
correct speed and applied force, dupli- 
cating the action of electrically operated 
mechanisms. These are for Magneblast 
breakers rated 5 and 15 kv, 100,000 
to 500,000 kva inclusive. Switchgear 
Div., General Electric Co. 


Depositing Electrode. Announced 
G is a new electrode for welding 
cast iron. The new electrode is called 
Softweld and is for depositing dense, 
soft machinable welds in gray iron 
castings. Softweld is a non-ferrous 
electrode and operates with a _ soft 
steady arc on either alternating or 
direct current. 
The operating characteristics of the 
new Softweld bring a new ease to 
welding cast iron for machining. The 


electrode is designed to cause the weld 
to flow over and bond to the cast iron 
with a minimum of penetration and 
heating of the base metal. The deposit 
is smooth, dense and well feathered 





into the base metal. The entire weld 
area may be drilled, machined, sawed 
or tapped with ease. Its operation on 
both straight and reverse polarity gives 
it a versatility in that it may be used 
either to build up an edge, in making 
such repairs as restoring broken gear 
teeth, or it may be used to fill in holes 
in defective castings. It is available in 
the 14 in. length in 18 in. and 5.32 in. 
sizes, packaged in 10 lb containers. 
Lincoln Electric Co. 


Pulsation Dampener. A Fluor pul- 

H sation dampener for installation 
on the suction and/or discharge sides of 
compressors to eliminate excessive vi- 
bration caused by pulsative flow 
through gas, air or vapor lines, is an- 
nounced. Vibration, if continued long 
enough, can cause metal crystallization 
and subsequent breakage of pipe lines 
resulting in death, damage to or loss 
of eyesight, skull fracture, broken bones 





or other crippling injuries to workmen 
within range of the explosion. Fires, 
property damage and long costly shut- 
downs can also result from line break- 
age. Elimination of vibrating floors and 
platforms, rattling doors and windows 
save wear and tear on workmen’s 
nerves resulting in increased operating 
efficiency. Benson & Associates, Inc. 


Floor Color Coating. Wherever 

J difficult conditions must be met 
because of attacks upon ordinary paints 
by alkalis, water, acids, oils and hard 
wear the new Colorflex Plus A.W.A. 
synthetic resin penetrating color-coat 
will give a preservative and beautifying 
surface, indoors and out, to floors, walls, 
and ceilings, whether of masonry, ce- 
ment, metal, wood or composition. 
Highly resistant to internal chemical 
action of cement when in the presence 
of moisture the new product will not 
saponify, and resists the alkali in soaps 
and cleaning compounds. Water will 
not cause surface to soften and it re- 


mains impervious to mineral oils and 
lubricants. Colors remain fast under 
exposure to light, either natural or 
artificial. Penetration by dust and dirt 
is prevented by the color-coat and sur- 
face resulting from application is easy 
to clean and polish. Flowed on smooth- 
ly, easily and quickly, as shown, the 
application can be accomplished by 
anyone. The even coat builds-in resis- 
tance to disintegrators and “builds-up” 
a durability which eliminates need for 
frequent repainting. Available in red, 
gray, green, brown and as a clear coat. 
Flexrock Co. 


This new light- 


Pipe Bender. 
K portable tool forms 


weight, 


smooth, uniform pipe bending opera- 
tions right on the job. Weight has been 
kept down to a minimum without loss 
of strength. The combined weight of 
the jack and frame is only 83 lb. Re- 
movable hydraulic jack simplifies the 






service problem and can be used for 
other purposes. Of open jaw construc- 
tion. The 30 in. steel frame is elec- 
trically welded and heavily reinforced. 
Comes complete with 34, 1, 1144, 2 and 
2% in. dies. Price, $125. Electric Cord 
Co. 


Rodding Machine. The new model 
L 600 Electro-Rod embodies a new 
and more powerful reversible motor with 
new gear train mounted on hardened 
and ground shafts rolling in needle 
bearings, new ball-thrust bearings, 3 
conductor cord providing ground wire, 
and new off-on switch for greater 
safety from shock. 
New patented Rota-Tilt cable con- 





tainer has push-button controlled tilt- 
ing. A touch of the finger tilts con- 
tainer at any desired angle to cleanout 
and has a capacity of 100 ft of % in. 
sewer cable. Cable is especially coiled 
and re-inforced with inner cable to 
withstand added torque of motor driven 
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CHOICE OF BODY STYLES 


pi WHY ARMSTRONG 
<li (| TRAP MECHANISMS 


lew t0long! 


— Side Outlet 
traps for in-line 
installation. 


Left: Bottom In- 

let — Top Outlet 
_ traps in a com- 

plete range of 
sizes. 


... They're built to 
stand 1500 psi, 1000°F 


The user of standard Armstrong steam traps for medium and 
low pressure service reaps the benefit of the research, in- 
vestment and experience that went into the development of 
Armstrong forged steel traps for high pressure generating 
Station service. 


The valves and seats in all Armstrong traps are chrome 
steel, hardened, ground and lapped to a precision fit. The in- 
verted buckets and valve lever assemblies are all corrosion 
resistant 18-8 stainless, heavily reinforced for wear. In normal 
service these mechanisms often last for years without attention. 

And when a valve finally wears to the point where it fails to 

SEND FOR the Arm- JNU seat properly, it is usually good for a relapping—a job any 

strong Steam Trap f° 22% ae | maintenance man can do in a few minutes. Or replacement 
Pag i. + a is a simple, inexpensive job. . 

pooner dang —" ioe It’s this built-in quality of Armstrong traps that keeps them 

request. ae) on the job without leaking steam, without sticking or clogging, 

without frequent maintenance. Quality pays dividends when 

it comes to steam traps. Plan now to standardize on Armstrong, 

the quality traps. Call your Armstrong representative or write: 


ARMSTRONG MACHINE WORKS 


810 Maple St., Three Rivers, Michigan 


ARMSTRONG STEAM TRAPS 
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machines. The motor unit is easily de- 
tachable and when removed it is an 
excellent slow-speed drill when used 
with carbide tips for drilling clean sharp 
holes in tile, slate, mortar, etc. When 
used with a carborundum cutting disc 
and arbor bit it is ideal for cutting and 
removing damaged tile from _ walls, 
floors and ceilings. Spartan Tool Co. 


M Acid Pump. Safe and convenient 
transfer of acids and other liquids 

from carboys, barrels or drums is now 
possible with the improved foot-or 
hand-actuated Pneumatic Pump. 
Liquids flow smoothly and stop in- 
stantly. They come in contact only with 
the corrosion-resistant tube and can- 
not affect other parts. No tilting of 





the container is necessary and danger 
of a slip, a splash or a spill is mini- 
mized. When removed, from container, 
liquid drains completely. 

G-S Pumps with lead tubes are suit- 
able for sulphuric, hydrochloric, hydro- 
fluoric acids and many others. Price, 
$11.30 complete. Saran plastic tubes 
are recommended where pump is to be 
used in nitric, muriatic, citric, phos- 
phoric, acetic, bleaches and others. 
Price, $12.80 complete. General Scien- 
tific Equipment Co. 


N Multi-Recorder. The Multi-Record 
Dynalog is announced. It is a 
high-speed instrument, completely elec- 
tronic in principle, making from one to 
six different records on one circular 
chart, the records being of colored dots 
so closely spaced as to make virtually 
continuous lines. The recorder has only 
one measuring system, either resistance 
bulb or EMF type, but a positive-act- 
ing switching unit automatically brings 
the vari-colored pens into recording 





position at 6-second intervals, in any 
sequence desired. The sequence and 
number of points may be changed at 
will, quite easily. Complete color-cod- 
ing prevents possible mis-mating of cir- 
cuits and pens. 

A conspicuous innovation in the design 
of the recorder is the use of its Rota- 
color pen wheel holding the six record- 
ing pens, which are magnetically 
selected in turn and held in recording 

osition by a single pen arm. The Multi- 
God recorder may be used for meas- 
urement of temperature, pressure, 
humidity, liquid level, pH, conductivity, 
and other process variables. Foxboro 
Co. 


re) Grease and Applicator. A new 
heavy lubricant for open gears 
under extreme service conditions and 
a new method of application, offer new 
and greater savings to industry. Grease 
No. 32, the new lubricant, is equally 
effective through a wide range of tem- 
peratures, retaining its plasticity, ten- 
acity and density from sub-freezing 
cold to its melting point, which exceeds 
400 F. It repels water, even at boiling 
temperature. 

Packed in rigid leak-proof paper 
cartridges which fit in specially de- 
signed gun applicators, the grease is 
fed through the nozzle in a broad rib- 
bon, which assures its reaching the 





pressure side of gear teeth. This method 
makes for easier, cleaner, faster and 
more economical application, even while 
gears are in motion, saving both man- 
hours and production time. Grease con- 
sumption also is reduced by the longer 
service life of the new lubricant. Key- 
stone Lubricating Co. 


Pp Valve Stem Seal. The Dahl-Seal 
is a scientifically shaped inert 
plastic seal. It will provide a friction- 
less, leak-proof valve stem on a con- 
trol valve regardless of system pres- 
sure. The control valve stem is her- 
metically sealed by the force of the 
system pressure due to the special shape 
of the Dahl-Seal. It eliminates and re- 
places the conventional packing box. 
No take-up or adjustment is necessary 
as it is inherently lubricated and is 
completely resistant to chemical attack. 
It can be used for any temperature for 
which the valve is designed. The valve 
stem can be positioned to an accuracy 
of 0.001 in. at full vacuum, atmospheric 
to 25,000 psig. 
The gland follower, gland and lower 
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gland clamp the Dahl-Seal firmly in 
place, the lower lip is completely un- 
supported and subject only to the sys- 
tem pressure. System pressure on this 
lip seals the super finished valve stem. 
Once adjusted at the factory, no further 
field adjustment is necessary. Hammel- 
Dahl Co. 


Q Condensation Pump. Known as 

the 4100 Series Condensation 
Pump this new unit is said to have a 
wide capacity range. It is conservatively 
rated to handle any capacity up to 6000 
sq ft EDR, or 9 gpm, against a dis- 
charge pressure up to 20 lb. All parts 
are claimed to be easily accessible from 
the front for quick inspection and serv- 
icing. Removal of only four cap screws 
permits thé entire motor and impeller 
assembly to be lifted from the pump 
housing without disconnecting piping. 
The impeller is of bronze of two piece 
construction, and is fitted with an over- 
size carbon type rotary seal. The ca- 
pacitor-start ¥% hp dual voltage motor 
is dynamically bslanced for quiet 
operation. Condensate is collected in 
a heavy 15 gal steel tank. Strainer is 
built in. Levels are controlled with a 
non-corroding float set to a single pole 
float switch. Sterling, Inc. 


Impact Nut Setter. A _ portable 

electric impact nut setter is an- 
nounced. Universal, 110 v 60 cy ac or 
de, and High Cycle, 220 v 180 cy 3 ph 
ac, models are available. The new 
models have capacities from 3 to % in. 
bolt size. 

The Speed-O-Matic tightens or re- 
moves nuts, bolts, studs and lag screws 
and can also be used effectively for 
drilling, tapping, etc. It is said to be 
torqueless; will not twist in operator’s 
hand when nut becomes tightened. This 
means greater ease of operation and 
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SP ar Erie City Standard 
Economic Self-Contained 
Boiler - Furnace Refractory 
Unit, used by thousands, 
has a “big brother’’—the 
water cooled Economic. 
Side wall vertical circulator 
tubes, exposed to the fire, 
connected by squared seam- 
less headers, backed by re- 
fractory, insulation and 
steel casing, serve a dual 
purpose. They provide 
greater steaming capacities 
while reducing refractory 
maintenance to the vanish- 
ing point. 


The Erie City Water Wall 
Economic Boiler greatly ex- 
tends the range of economi- 
cal operation previously pos- 
§ sible with ordinary fire tube 
' boilers. It is designed to 
get the most from any 
mechanical firing method. 
These Water Wall Economics 
can be shipped completely 


° built-up in sizes to 300 H. P. 
Side Walls of Erie City Water Wall Economics are made up of vertical 3” tubes, Write for booklet that illus- 
backed by 2” of refractory tile and 3” of high grade insulation. The whole is : ‘ 
enclosed by a ae cue. — up in age aay se —— aig 4 provide trates in detail this modern 
easy access to the handhole plates opposite the circulator tubes in the upper 5 : . 
headers and to the key caps in the lower headers. These key caps are arranged Self Contained Fire Tube 
so that an angle expander can be used from the outside. Boiler with side Water Walls. 


COMPLETE STEAM POWER PLANT EQUIPMENT 









Complete Steam Generators @ Type C 3-Drum Boilers ® Type VL 2-Drum Boilers 

@ The “Economic” Boiler with or without Water Walls @ Welded H. R. T. 

Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 
Stokers @ Welded Pressure Vessels for the Process Industries. 





IRON WORKS « ERIE, PA Scnce 1840 
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greater safety, with less fatigue to oper- 
ator. It drives nut or bolt 1750 rpm at 
free speed. At point of resistance, im- 
pact unit automatically delivers 3000 
impact blows per min. and tightens to 
a torque of over 200 fp on a % in. bolt. 

Silman steel forgings and ball and 
roller bearings are used in the impact 
unit for maximum endurance. This unit 
can be removed and replaced in 45 sec 
if service is required. The complete tool 
is 1214 in long and weighs only 14% lb. 
It comes with 25 ft cord with ground 
wire. Speed-O-Matic Sales, Inc. 


§ Oil Burner Panel Board. Faster, 
more economical oil burner in- 
stallation now may be achieved with 
the use of a new prefabricated control 
board. The new panel board is pre- 
wired at the factory so it is only neces- 
sary to supply power and connect the 





oil burner on location. Because of the 
steel dead front it permits color-coded 
open type wiring so circuits can be 
traced with ease. 

A system of red and green pilot lights 
is provided to enable the operator to 
see at a glance if burner is operating 
satisfactorily. A red light indicates dan- 
ger in the particular operation identi- 
fied by marker. Circuit breakers are used 
for protection of both the manpower 
and control circuit. Any type controls, 
including electronic, are available, as 
panel boards are tailor-made by the 
manufacturer to meet installation re- 
quirements. Partially fabricated panels 
are held in stock so prompt delivery 
can be made. Ace Engineering Co. 


T Spreader-Type Stoker. Complete, 
economical combustion of any 
grade of coal, even lignite, is possible 
with the recently announced Centrafire 
spreader-type industrial stoker. In the 





new stoker, coal is trajected by an air 
cooled, hydraulic motor-driven rotor so 
that it falls evenly over the entire 
length of a Link-Grate. Undulation of 
the central grate keeps the fuel bed 
active and moving toward the ash dis- 
charge grates at the sides. Ashes are 
discharged from the furnace without 
interrupting the coal feed, reducing load 
or loss of steam pressure. 

A deficiency of primary air rising 
through the central Link-Grate is 
deliberately maintained. Resulting mon- 
oxides are burned in a turbulent sec- 
ondary air supply above the trajectory 
of incoming fuels. An increased supply 
of the metered primary air is admitted 
through the side areas of the grate and 
ash-discharge grates to provide com- 
plete combustion. Coal is fed to the 
rotor by two long-stroke, slow-speed 
rams. A_ coal-feed equalizer plate 
driven from the rotor oscillates across 
the incoming fuel to assure a conti- 
nuous feed whether the coal is wet or 
dry. One constant speed motor or tur- 
bine supplies oil pressure for all con- 
trols and drives. Eliminating all chain 
drives, this hydraulic drive permits 
maintaining accurately any preset fuel- 
air ratio. Westinghouse Electric Corp. 


U Split Couplings. Three unit split 

couplings offer the trade a com- 
plete line of 12 sizes, ranging in conduit 
size from the new % to 5 in. The split 
coupling is recommended for any con- 
duit within the range sizes, but par- 
ticularly when the connection must be 
made in cramped space, also wherever 
it’s impossible to screw L conduits into 
ordinary fittings. 

The elimination of running thread 
means that all you have to do to assure 
a permanent connection is to butt the 
conduit ends together within the split 
coupling and tighten down two nuts. 
Bolt heads are held in place by the 





coupling shoulder. There is no need to 
twist the conduit. Spring steel lock 
washers prevent these nuts from 
loosening and the threaded inside of 
the coupling meshes with the conduit 
threads, giving a no slip, ‘sure grip, 
permanent connection. As nuts are 
tightened, the smooth edges of the ma- 
chined flanges fit snugly together, mak- 
ing a dust-tight joint. O. Z. Electrical 
Mfg. Co. 


V_ Single Style Annunciator. This 
new single style of the ANF is 
one-half the width of its double style 
predecessors, and measures only 10 
in. as compared with the 20 in. width 
of the double style. This reduction in 
width greatly facilitates installation in 
new or existing panel boards and con- 
trol racks since it will occupy only one- 
half the room in width formerly re- 
quired for the double style. 
The size of the designation windows 
remain the same, 2 by 44 in., and the 
ANF(S), as it is termed, may be made 


up of as many designation windows as 
required. 

Featured in the ANF(S) is the unit 
method of construction. Each unit, one 
for each designation window, is a metal 
slide mounting two main lamps for 
illumination of engraved Lamacoid 
designation, a pilot lamp, and control 
relays. As many of these units as re- 
quired may be housed in a single cabi- 
net, with each unit jack-connected to 
the circuit to facilitate withdrawal from 
the annunciator cabinet without dis- 
turbing permanent wiring connections. 
All units are accessible from the rear 
of the cabinet. 

In actual operation, illumination of 
the designation windows is accom- 
plished by the closing of a control relay 
actuated by a supervisory, or trouble 
contact on the equipment under super- 
vision. At the instant of closure, and 
subsequent designation illumination, a 
remote audible alarm is sounded, which 
continues until the push-pull type 
switch adjacent to that particular 
designation is pulled. One of the fea- 
tures of the ANF(S), however, is the 
fact that silencing of the audible alarm 
for one trouble indication does not pre- 
vent the operation of the same audible 
alarm in the event of additional trouble. 
Autocall Co. 





Left: Anrunciator. 


Right: Air Vent 


W Air Vents. Greatly increased air 
venting capacity is the feature of 
this new line of high pressure air vents 
for industrial steam equipment. Power- 
ful phosphor bronze helical bellows 
with relatively large diameters permit 
over-size valve orifices at pressures 0 to 
200 psi. 

Maker recommends installation on 
equipment such as steam jacketed 
kettles, calendar beds, canning retorts, 
rotary dryers, laundry ironers, etc. 

These high pressure air vents have 
renewable heads of stainless steel, 
bodies and bonnets of cast brass, cast 
iron, or semi-steel depending on the 
size and pressure. Available in vertical 
and angle patterns. Sizes, % to 14 in. 
Sarco Co., Inc. 


X Wire Stripper. A simple twist 
and a pull are all that are re- 
quired to strip insulation from No. 12 
to 22 solid or stranded wire with the 
new Quick-Strip wire stripper. The 
tool consists of a round, hardened blade 
attached to a plastic handle of various 
colors. The blade contains four cali- 
brated slots. Three slots accommodate 
and strip various size wire and the 
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os The Uni-Matic 
= Oil Purifier 








DE LAVAL Oil Purifier is always mechanically alert 

for trouble. Operating on continuous by-pass, it keeps 
the turbine lubricating oil clean and free from impurities 
and moisture which normally get into the system. These 
impurities and water tend to form sludge, so that the Puri- 
fier literally helps to prevent sludge formation. Equally 
important in an emergency is the fact that if an unexpected 
major water leak develops, the De Laval Purifier can con- 
tinuously dehydrate the oil and thus prevent serious damage 





to the turbine. 
The “Uni-Matic”, the type of De Laval Oil Purifier 
int most generally used, provides a complete oil purification 


— plant, compact and fully enclosed. It includes pumps, 
re of gages, and all necessary accessories for keeping oil in the 


a best possible condition. The machine is direct motor 


















We driven, self-lubricated, and ball-bearing equipped. The bowl 
s 0 to in which purification takes place by cen- 
2 on trifugal force is self-draining and of the 
keted ‘6 : ” 
re constant efficiency” type. 
have @ Write for Bulletin TO-1. 
steel, 
‘~ THE DE LAVAL SEPARATOR COMPANY 
rtical 165 Broadway, New York 6 427 Randolph St., Chicago 6 
_ DE LAVAL PACIFIC CO., 61 Beale St, San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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fourth cleans the wire. The tool re- 
moves not only the rubber, fabric or 
plastic insulation but cuts and removes 
braided wire shielding. The device is 
small, sturdy and compact, ideal for 


use in close quarters. Blade may be 
resharpened or is easily replaced. The 
Quick-Strip is valuable for electricians, 
mechanics and industrial maintenance 
men. Jaco Products Co. 


Bulk Materials Truck. An electric 
power industrial truck equipped 
with a special type of scoop is an- 
nounced. This is for picking up, trans- 
porting, delivery or piling loose mate- 
rials used in many manufacturing and 
construction operations. The scoop is 
attached to the truck’s tilting and ele- 
vating mechanism and all controls are 
centralized at the driver’s station. A 
tripping device on the scoop provides 
for rapid discharge of the load. It also 
has a pneumatic snubber to cushion im- 
pacts. When the scoop is lowered to 
floor level it assumes its normal shovel- 
ing position. Providing for ready ad- 
justment to local conditions, the truck’s 
upright column may be tilted forward 
5 deg from perpendicular. For safe 
carrying of the load and to avoid spill- 
age, the upright column may be tilted 
backward 15 deg from perpendicular. 
Flexibility of the machine facilitates 
loading or emptying the scoop at floor 
levels or at any height up to 117 in. 
Capacity area of the scoop is 12 cu 
ft; capacity weight of load is 2000 lb. 
Speed of the truck with load ranges up 
to 54% mph. The combination of lift 
truck and scoop is especially adaptable 
in plants or areas where bulk materials 
are handled, such as related to chemi- 
cals, paints, glass, cement, coal, sand; 
and also in metalworking industries 
where large quantities of metal chips 
and similar scrap must be moved. The 
scoop is interchangeable with a stand- 
ard type fork, thereby adopting the 
truck at any time to a still wider range 
of time-saving, load-handling purposes. 
Elwell-Parker Electric Co. 


Z Starting Switches. A new line of 
manual starting switches for use 

with fractional-hp motors has been an- 
nounced. The new switches are fur- 


nished in five different types: with 
general-purpose enclosure; without en- 


closure; a combination unit and selec- 
tor switch; with cast iron encolsure for 
wet locations, and a similar type for 
dusty or hazardous locations. The 
switches are desirable for use with 
fractional-hp motors driving blowers, 
pumps, ventilating systems, small ma- 
chine tools, and a wide variety of 
similar applications. 

A feature of all five types is a molded 
base of moisture-resisting insulating 
material which mounts and encloses the 
mechanism and contacts. This construc- 
tion not only protects the operating 
parts from dust and physical contact, 
directs the heat concentration to the 
sturdy bimetallic tripping device, thus 
assuring that the action of the over- 
load is quick and positive. Another 
feature is the action of the switch 
handle, which moves to the off position 
on overload, thus giving indication that 
the power is shut off. The wheel-type 
movable contact cleans as it rolls 
against the stationary contacts, and, in 
addition, recedes into a recess in the 
base, thus effectively snuffing the arc. 

All parts of these switches are rust- 
resisting, readily accessible wiring ter- 
minals on the tops of the units facilitate 
easy wiring, and the screws for fasten- 
ing the molded back cover are attached 
to the cover to prevent their being lost. 
Control Div., General Electric Co. 


AA Tote Box Truck. A new box for 

tote boxes has a double-hook 
feature which enables the hook-arm to 
bite into totally closed wood boxes or 
cases; or into open boxes; while the 
upper hook conveniently takes hold of 
handles on metal tote boxes, etc. Easy 
manipulation of the hook-arm is made 
possible by the convenient hand grip 
on the arm itself. 

When the load is hooked, the oper- 
ator merely pulls backward and the 
load slides easily onto the balanced tilt- 
ing carrier plate. Bulky boxes can be 
“tumbled” onto the carrier plate. 

To discharge, a slight push with the 
hook-arm overbalances the carrier plate 
and allows load to slide gently to floor. 

The tilting carrier plate is constructed 
of parallel steel plates and is balanced 
so the forward movement of the hook- 
arm places it in loading position. In 
pulling position or when a load is being 
hauled, the carrier plate is automati- 
cally tilted back off the floor. 

Of rugged, all-steel welded construc- 
tion, the Hook-’N-Haul is equipped 
with one swivel and two stationary 
casters, either steel or rubber, and can 
be easily turned in its own axis. Painted 
“fire-engine .red” for quick locating 
when needed. Techtmann Industries. 


BB Motor Speed Reducer. This new 

all-steel Motoreducer is an im- 
proved model of the original Moto- 
reducer. The new all-steel housing 
practically eliminates accidental dam- 
age. It is equipped with a newly de- 
veloped dirt-proof and moisture-proof 
seal which protects gears and bearings 
against contamination of the lubricant 
by moisture and dirt. Shaft diameters 
have been increased to provide greater 
torsional strength and considerable in- 
crease in overhung load capacity. The 
complete line includes horizontal and 
vertical units in both integral and all- 
motor types, for floor, wall or ceiling 
mount. The basic Motoreducer unit 
can be converted to right angie, V-belt, 


multi-speed, low ratio, ceiling mount 
and many other adaptations. 

It can be used to drive mixers, agi- 
tators, conveyors, pumps, dust collec- 
tors, screens, classifiers, vats, fans, 
washers, line shafts, and other equip- 
ment. Falk Corp. 


cc Electrostatic Voltmeter. A new 

portable electrostatic voltmeter 
designed to meet the need for a high- 
impedance, high-voltage instrument in 
laboratory and industrial testing, has 
been announced. 


Available in five ratings, 40, 50, 60, 70, 
and 75 kv, rms, the instrument can be 
used to measure applied voltage during 
dielectric test, to study electric phe- 
nomena, to determine peak voltage by 
the vacuum-tube method, to measure 
exceptionally high voltage when used 
with a votlage divider, and to deter- 
mine the peak voltage output of mag- 
netos. 


Housed in a cylindrical steel case 2112 
in. in dia, it weighs approximately 50 
lb. The high-voltage connector projects 
about 12 in. above the top of the 35 in. 
high case. The moving system con- 
sists of two fixed electrodes between 
two small metal spheres that revolve on 
a pivoted shaft on which are mounted 
aluminum damping vanes, a mirror, and 
a spring. The mirror reflects a beam 
of light onto the scale, indicating the 
position of the moving electrode. 

The moving system is insulated from 
the case and is connected to the high- 
voltage terminals through a current- 
limiting resistor which serves as a 
protective device when voltages in ex- 
cess of flashover values accidentally are 
applied. ‘A minimum number of insu- 
lating supports are used between the 
moving system and the case to permit 
the insulation resistance to be as high 
as possible. The top insulating plate 
upon which the resistor housing is 
mounted is made of plexiglass to allow 
inspection of the moving element with- 
out disassembling the instrument. Me- 
ters and Instruments Div., General 
Electric Co. 
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STEAM CONDITIONS 
675 psi and 900° F. at throttle 


LEVEL CONTROL 
COPES Flowmatic Type R-O 


LN OM 460,000 down to 320,000 pounds per hour in 15 
minutes ... 280,000 up to 400,000 pounds an hour 


in another 15 minutes ... and level held closely ... 


No matter how rapidly or widely your boiler load changes, you 
can be sure of a stable water level in the drum if you depend on 
COPES Flowmatic for boiler feed control. Users also say adjust- 


ments and maintenance are easy for the plant personnel... 


NORTHERN EQUIPMENT COMPANY 
1182 GROVE DRIVE, ERIE, PENNSYLVANIA 
BRANCH PLANTS in Canada, England, France and Austria 


Representatives Everywhere 


Charts above are 
from Perform- 
ance Report, 
Bulletin 467. 
Write for your 
copy today. 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
. «Liquid Level Control ... Balanced Valves 
. .- Desuperheaters . . . Boiler Steam Tem- 
perature Control... Hi-Low Water Alarms. 
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Control pro- 


vides this check at catiog he plant. 


The Yarway Indigat ways accyfrate because it 6 operated 
by the liquid igs€lf. Indicating meghanism is never gnder pres- 
sure. There@fe no stuffing boxesf Complete separafion of indi- 
cating apf actuating parts is Achieved by permafent magnet 
transpfission. 


e Automatic Control Ynit is attached directly to the Indi- 
cator and operates the femote signal alarms (ight or horn) 
at any remote locatiogs. 


The Control Unit mfay also be used as a contrdl for mechanical 
equipment such 96 motor-operated valves, pymps, etc. 


FOR COMPL DESCRIPTION AND SPECIFICATIONS OF 
YARWAY RPMOTE LIQUID LEVEL INDICATORS, WRITE FOR 
BULLETIN/ WG-1822. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 


Yarway Remote Liquid Level 
Indicator with Control Unit 
attached. 


Yarway Remote Hi-Lo-Alarm Signal Horns. Three Yarway Remote Hi-Lo-Alarm Signal Lights, 
showing low level, normal operation and high 
level. Each unit shows all levels. 


YAR WAY REMOTE LIQUID LEVEL INDICATOR 
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WHAT LEADERS SAY 





Why Stream Pollution 


Concerns Power Engineers 


HY SHOULD 

stream pol- 
lution abatement 
especially inter- 
est mechanical 
engineers? Let 
me say that it 
should interest 
all of you as citi- 
zens concerned 
with the well- 
being of your 
community and 
the preservation 
of its natural resources; the pro- 
tection of the good quality of your 
water supplies—both potable and in- 
dustrial; the safeguarding of the 
valuable fish life of our streams and 
coastal waters and the preservation 
of our recreational resources, just 
as, for instance, as citizens we need 
to be concerned with soil conserva- 
tion, good government, and the many 
other measures affecting our nation- 
al and individual well-being. 

Does all this call for too much 
altruism to interest you? If so, then 
let me remind you that you should 
be concerned with pollution abate- 
ment because it is going to cost a 
lot of money which you will individ- 
ually help pay, partly in the form of 
taxes and partly in the increased 
cost of the products of industry 
which you buy. 

But over and above these reasons 
which you are share with all your 
fellow citizens, there are other rea- 
sons peculiar to your special calling. 
For instance, the mechanical engi- 
neer is frequently in fact or in effect 
the maintenance engineer of the in- 
dustry, or he is the “plant engineer” 
who is directly or indirectly respon- 
sible for keeping its production 
facilities and its “services” in going 
condition. As such he will in many 
cases be saddled with the additional 
responsibility of operating or super- 
vising the operation of the plant’s 
sewage or industrial waste treatment 
works. 

This is especially so because these 
works are becoming increasingly 
mechanized not only to reduce the 
manual labor involved, but some- 


times because of space limitations, ’ 


the nature of the plant or its pro- 
duction process, for recovery of by- 
products, and for other reasons. In- 
deed, many modern treatment works 
are literally. factories for turning 
noxious substances into innoxious 


By J. R. HOFFERT 


end products or by-products and 
are a maze of piping, pumps, motors, 
compressors, measuring and record- 
ing devices, and all the gadgets that 
delight the heart or gray the hairs 
of the mechanical enginers. So great 
is the mechanical equipment of the 
large municipal treatment works 
that there is need for a mechanical 
engineer to devote his full time to 
its maintenance and this can be true 
in some industrial plants too. 

Again, stream pollution is of in- 
terest to the mechanical engineer 
because it may vitally affect the 
production processes or plant prac- 
tices for which he is responsible. 
For instance, there is the segrega- 
tion of certain waste waters; the 
collection of spent liquids; the re- 
circulation of such things as the cut- 
ting oils, the handling of oil soaked 
turnings in a machine shop, the 
lubricating oil in a railroad shop and 
all sorts of process waters in indus- 
trial plants; the disposal of wash 
water from a foundry sand recovery 
plant; the disposal of boiler blow- 
down water; and countless other 
matters which have a vital connec- 
tion with pollution abatement. His 
special knowledge may enable him 
to prevent pollution by rearrange- 
ment of plant processes or machine 
layout; or by recirculation, treat- 
ment, and re-use of water. He may 
be able to cut down the cost of treat- 
ment, cause it to “break even” or 
even produce a profit from a by- 
product. 

It is unnecessary for me to remind 
many of you of the reduced main- 





tenance problems, to say nothing of 
costs, which you would experience 
if condenser tubes weren’t slimed or 
encrusted by stream pollution; of 
the reduced corrosion you would ex- 
perience or the lessened boiler water 
or process water treatment you 
would face if stream pollution were 
reduced or eliminated. 

There is still another reason. for 
your interest in pollution abate- 
ment. As I said before, treatment 
works are becoming increasingly 
mechanized and there are many spe- 
cialized mechanical devices and 
much equipment designed especially 
for these purposes. For instance, the 
present day non-clogging centrifugal 
pumps are largely the result of the 
development of the pumps for han- 
dling New Orleans’ sewage. A whole 
new field of mechanical design has 
been opened up or expanded by the 
needs and opportunities of waste 
treatment. Some of you may be en- 
gaged in the development, manufac- 
ture, or sale of such equipment and 
to you pollution abatement may 
mean “bread and butter,” or it may 
offer a fine outlet for your inventive 
genius because many, many im- 
provements are needed in this field. 

In considering stream pollution, 
your viewpoint is of vital importance. 
Unless. you have been engaged in 
some phase of pollution abatement 
you have probably considered the 
subject, if at all, from the produc- 
tion man’s standpoint; of the effect 
of the “other fellow’s” pollution 
upon your plant, or as just an ad- 


(Continued on page 112) 





J. R. Hoffert is chief engineer of the 
Department of Health, Commonwealth of 
Pennsylvania. He was born at Omaha, Ne- 
braska, was graduated from Cornell Uni- 
versity with degree of C. E. (Fuertes Gold 
Medal, Sigma XI, Tau Beta Pi). 

He then served in the Bridge and Con- 
struction Department of the Pennsylvania 
Steel Co., later became engineer and as- 
sistant superintendent, Harrisburg Park Sys- 
tem and then was progress engineer in con- 
struction of Edgewood Arsenal, Edgewood, 


Since August |; 1919, he has been suc- 
cessively assistant engineer, district engi- 
need, chief of design and construction sec- 
tion, civil engineer, assistant chief engineer, 
and now chief engineer of the Pennsylvania 
Department of Health; also, until 1946, he 
was Secretary of the Sanitary Water Board. 


He is a member of American Society of 
Civil Engineers; Society of American Mili- 
tary Engineers; Pennsylvania Sewage Works 
Association; and Pennsylvania Water Works 
Operators Association. 

The foregoing comments are extracted 
from a paper he delivered before the 1947 
Annual ASME Meeting. That stream pollu- 
tion is a live public issue and that the pub- 
lic will and can bring pressure on engi- 
neers to abate it (along with smoke) is 
evidenced by such general magazine arti- 
cle as Our Poisoned Waters, by Bill David- 
son, Colliers, October 16, page 20. Also 
note the constantly increasing emphasis on 
existing and new equipment for industrial 
waste treatment in the advertising of manu- 
facturers of instruments and controls, and 


—_ 


water treatment and chemical equipment 
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New Power Plant of Lee Paper 
Company at Vicksburg, Michigan 


Modernization program, involving complete electrification of high-grade 
paper mill started before the war, completed recently with the installation 
of a 2500-kw condensing extraction turbine generator and a 400 psi pulverized 
coal fired boiler. All work carried out without interruption of power services 


‘THE LEE PAPER COMPANY is 

located at Vicksburg, Michigan, 
14 miles from Kalamazoo and 152 
miles from Chicago on the Grand 
Trunk Railroad. The plant, built in 
1904 manufactures high grade 
printing and writing paper. The pa- 
per made at the Lee mill is made 
from rags as well as from wood pulp. 
The pulp used comes from the east 
and west of the United States, Cana- 
da and Sweden. 

Until 1939 practically all of the 
power used in the mill was pro- 
duced by steam engines, the en- 
gines being mechanically coupled 
to the paper machines. At that time, 
however, a 1000 kw turbine-genera- 
tor unit was installed, also an 800 kw 
engine-driven generator. This was 
the first step in a modernization 
program which had as its object the 
complete electrification of the mill. 
This program was interrupted by the 
war and it was not until 1945 that 
it was resumed. The mechanical 





Fig. 2. View in the turbine room showing the new 2500-kw turbine generator. Note use of 
fluorescent lighting 
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Fig. | Plan showing general arrangement of the buildings and location of the equipment 
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drive engines were taken out and 
replaced with electric motors. At 
one time there were seven Corliss 
engines of varying size and manu- 
— scattered throughout the 
mill. 


New 2500 Kw Turbine Generator 
installed 


Under the direction of C. M. 
Daniels, chief engineer in collabora- 
tion with M. D. Bardeen, president 
of the Lee Paper Company, plans 
for a new power plant were drawn 
up and equipment ordered. This in- 
volved the installation of a 2500 kw 
condensing extraction type turbine 
generator and a 60,000 lb per hr 
integral furnace boiler designed for 
operation at 400 psi, together with 
the necessary auxiliaries. 

All construction work had to be 
carried out without interruption to 
the power service. While the new 
turbine unit was being installed, the 
electrical load was carried by the 
1000 kw turbine and the 800 kw 
engine driven unit supplemented by 
power purchased from the local 
utility company. The old, low pres- 
sure (200 psi) boilers, remained in 


62 November, 1948—POWER GENERATION—Chicago, Ill. 




















nd 
At 


u- 
he 


nt 











service while the electrification pro- 
gram was being carried out. 

In constructing the new power 
plant, it was deemed expedient to 
make use of the existing buildings. 
The arrangement of the equipment 
is shown in Fig. 1 and the accom- 
panying photographs show the gen- 
eral appearance. Despite the fact 
that the new equipment was in- 
stalled in old buildings, the plant is 
spacious with ample room around all 
pieces of equipment for ease and 
convenience of operation and main- 
tenance. 


New Equipment Installed in Existing 
Buildings 


As indicated in the plan, Fig. 1 
the turbine and its associated equip- 
ment is located in one wing of the 
mill buildings while the boilers are 
installed in another portion at right 
angles. This arrangement led to the 
installation of the main high pres- 
sure steam line to the turbine, out- 
doors along the walls of the building. 
This made possible a direct route 
and one which involved a minimum 
of cutting through walls and floors. 
The line is well insulated, so that 
the heat loss is little more than 
would be the case if the line were 
installed indoors. 

The new turbine generator unit is 
a General Electric Co. condensing- 
extraction machine, rated at 2500 
kw, 480 v, 3-phase, 60 cycles, with 
direct connected exciter. The tur- 
bine operates at 400 psi at the throt- 
tle and exhausts into a C. H. 
Wheeler surface condenser. The tur- 
bine is provided with two extraction 
points, one at 20 psi and the other 
at 50 psi. Circulating water for the 
condenser is obtained from a nearby 
pond. Water from this pond drains 
into a cistern just outside the turbine 
room from which it passes to the 
circulating pumps. The condenser 
is provided with two Warren circu- 
lating pumps and two condensate 
pumps. A small centrifugal pump 
supplies water to the oil cooler, the 
turbine bearings and the generator 
air cooler. All of these auxiliaries 
are motor driven. 


The Boiler Room 


Steam for this new turbine is gen- 
erated in a 60,000 lb per hr Babcock 
& Wilcox integral furnace boiler, 
built to operate at 420 psi and at 750 
F. This unit burns pulverized coal 
but is provided with an oil burner 
which is used when starting up. 
Pulverized coal is supplied by two 
B & W pulverizers installed on the 
operating floor in front of the boilers. 
Coal is handled by a Stephens- 
Adamson conveying system. 

The boiler is served by both 
forced and induced draft fans and 
by an air heater. The latter is a 
B & W plate-type heater and the 
fans are Clarage units. The forced- 
draft fan is driven by a 40 hp, 1755 
rpm General Electric motor, while 
the induced-draft fan is driven by a 






Fig. 3. Looking into the 

boiler room where the 

new 400 psi boiler is 
installed 


two speed induction motor, rated at 
75/50 hp and operating at either 
1185 or 885 rpm. 

Since this mill manufactures high- 
grade printing and writing paper, it 
is necessary to guard against the 
spread of dust and fly-ash as much 
as possible. To this end, a Prat- 
Daniel dust collector is provided. 

The boiler is operated under com- 
plete Bailey automatic combustion 
control from a panel located on the 
operating floor in front of the boilers. 
It is fitted with Diamond Power 
Specialty Co. manually operated soot 
blowers, Babcock & Wilcox blowoff 
valves, Lunkenheimer _ stop-and- 
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check valves and a Copes feedwater 
level regulator. Ash is handled by 
a United Conveyors Corp. pneumatic 
ash handling system. Boiler water 
concentration is controlled by a con- 
tinuous blow-down system. 

A simple diagram of the steam 
system is shown in Fig. 4. As shown, 
the 400 psi boiler supplies steam to 
the turbine through a 6-in. line 
which, as already explained, is in- 
stalled mostly outdoors. The turbine 
is provided with two extraction — 
points, one at 20 psi and the other 
at 50 psi. The 20 lb extraction line 
going to the paper machines is auto- 
matically controlled but the 50 lb 
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Fig. 4 Diagram showing the steam piping system 


NON-CONTROLLED EXTRACTION LINE 
TO RAG, COOKERS (ABOUT SO PSI) 


20 PS! CONTROLLED EXTRACTION 
TO PAPER MACHINES 








DEAERATING HEATER 






HEATING 
SYSTEM 


3 
CONDENSER (4 
PUMP 











CONDENSATE RETURNS 
FROM 2 PAPER 
MACHINES 


FLOAT 
KONTAQL 









CONDENSATE 
RETURN TANK 


CONDENSATE 
FROM MILL 


MAIN WATER SUPPLY 





HYOROGEN- ZEOLITE 
WATER SOFTENER 





\ STORAGE 
‘ TANK FOR 
‘ SOFTENED 
N WATER 
PUMP (CONTROLLED 
BY FLOAT VALVE IN 
DEAERATING HEATER) 














Fig. 5 Diagram of water piping 


line which supplies the rag cookers 
is not under automatic control. 


Old Boiler Retained as Standby 


The old 200 psi boiler is retained 
as a standby for emergency use and 
when additional generating capacity 
is required. As shown, this boiler 
supplies the old 1000 kw turbine and 
the 800 kw engine-driven generator. 
The old boiler also supplies a small 
100 kw turbine generator installed 
to carry the lighting load over week- 
ends, and other times when the main 
unit might be out of service. This 
turbine is a non-condensing machine 
exhausting directly to the heating 
system. The heating system, as 
shown, can also be supplied from 
the 20 psi extracting line through a 
reducing valve. 

A 10,000 lb per hr Elliott reducing 
valve and desuperheater is installed 
between the 400 psi line and the line 
from the 200 psi boiler. When the 
old boiler is in service, this line is 
operated at 200 psi to run the old 
engine and turbine. At other times, 
when the reducing valve and de- 
superheater is in operation, the line 
is operated at 165 lb pressure. 

A simplified diagram of the water 
system is shown in Fig. 5. Raw water 





from the water supply is pumped 
directly to,two Permutit hydrogen- 
zeolite water softeners. Softened 
water is stored in the storage tank, 
which has a float control, on the line 


to the Elliott deaerating feedwater 
heater. 

Condensate from the turbine con- 
denser, from the paper machines and 
returns from the heating system all 
drain, or are pumped, into the main 
condensate return tank as shown. 
From this tank, the water is pumped 
into the deaerating heater. 

Two Ingersoll-Rand boiler feed 
pumps are provided. These are 6- 
stage, 128 gpm, 1320 ft head centri- 
fugal units, one driven by a 75 hp 
220/440 v G.E. induction motor and 
the other by a 57 hp, 400 psi Elliott 
steam turbine. Feedwater level in 
the new boiler is controlled by a 
Copes feedwater regulator. In addi- 
tion to the zeolite feedwater treat- 
ing, boiler water is treated with 
phosphate, introduced by Milton Roy 
phosphate pumps. 





Fig. 6 View in turbine room 


showing the exciter end of the main generating unit and one 


of the two motor generator sets 


Fig. 7 Outside view, showing high pressure steam line along wall of building 


Figure 1 shows the location of the 
old boiler which is fired by a Taylor 
stoker, and the 1000 kw turbine and 
800 kw engine. For normal operation 
these units are not needed, but they 
are available for standby service. 
On weekends the small 100 kw, Gen- 
eral Electric turbine generator is used 
to supply the lighting load. This unit, 
as shown, is installed in a separate 
room, just off the boiler room so that 
both boiler and turbine can easily 
be cared for by one operator. This 
room also contains two 7 by 7 in. 
Ingersoll-Rand air compressors. 

Direct current, which is used for 
some equipment in the mill, is sup- 
plied by two General Electric motor 
generator sets. One of these consists 
of a 580 hp, 480 v synchronous motor 
driving a 400 kw, 250 v, d-c gen- 
erator and the other a 250 hp motor 
driving a 150 kw, d-c generator. 
These motor-generator sets are 

(Continued on page 77) 
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The Liquid 


Rheostat 





for Control of Larger Motors 


Liquid rheostats have been used for many years, sometimes as make-shift arrangements 
in testing large equipment, in others as permanent control devices; little, however, has 
been written about them. This article discussing their construction and use is an 
abstract of a paper delivered by the author before the American Institute of Elec- 
‘trical Engineers. It covers descriptive part of paper. Those interested in the mathe- 
matical analysis of load characteristics and control systems may refer to original paper 


By G. L. McFARLAND and WILLIAM ALVAREZ Both of General Electric Company, Schenectady, N. Y. 


LiQuip RHEOSTATS have been 

in use for many years but there 
has been surprisingly few technical 
articles written describing the basic 
design and features of these devices. 
This article has been written to ac- 
quaint the power engineer with the 
basic design of modern liquid rheo- 
stats and types of loads and control 
systems. 

Speed control systems using the 
liquid rheostats are noteworthy for 
their stepless speed control, mini- 
mum maintenance and maximum 
dependability. Most applications in 
recent years have been for motors 
ranging from 1000 hp to 30,000 hp. 
They are well adapted for the ac- 
celeration and speed adjustment of 
wound-rotor induction motors driv- 
ing centrifugal pumps, fan drives 
and steel mill motors. 

Basically, the liquid rheostat con- 
sists of metal electrodes in a tank of 















































electrolyte, usually a solution of a 
few per cent of sodium carbonate by 
weight in clean water. The sodium 
carbonate should not contain more 
than % per cent of sodium chloride 
or sodium sulfate or more than 1 per 
cent of sodium bicarbonate if maxi- 
mum electrode life is to be expected. 
Current flows between the electrodes 
through the electrolyte, the resis- 
tance between the electrodes being 
approximately proportional to the 
distance between them. 

To insulate the stationary elec- 
trodes from the steel tank and from 
each other, an insulating cell is used 
around each pair of electrodes. Cell 
construction is typified as open cell 
or closed cell construction. The 
closed cell design is used when a 
high value of resistance per phase 
is required at maximum electrode 
spacings, such as for centrifugal fan, 
pump, and compressor load applica- 


tions. The open cell design is used 
where relatively low resistances per 
phase are required, as for constant 
torque loads. Smooth speed control 
is obtained by varying the resistance 
in each phase of the motor secon- 
dary, the resistance being varied by 
raising or lowering the movable 
electrode. 

Figure 1 shows a schematic draw- 
ing illustrating the internal design 
of a liquid rheostat in which the 
three insulating cells are mounted in 
one electrolyte tank. Details of the 
closed cell construction are shown 
in Fig. 2. Resilient gaskets between 
the insulator and the steel tank pre- 
vent leakage of the electrolyte. In- 
let pipes, which introduce electrolyte 
beneath the lower electrode, are 
made from hard rubber as they must 
not short circuit the resistance path 
between the electrodes. For elec- 
trodes up to 10 in. in diameter, cells 
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Fig. 1. Liquid rheostat with closed cell construction, forced circu- 
lation of electrolyte. External heat exchanger for cooling electro- 


lyte not shown 


Fig. 2. Cross section of closed cell design showing incoming elec- 
trolyte headers which feed electrolyte below lower electrode 
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are made from a ceramic material. 
For larger sizes, rubber coated steel 
cells are used for greater strength. 

Figure 3 shows the open cell de- 
sign in which circulation ports near 
the lower electrodes allow the elec- 
trolyte to circulate up through the 
cell and out over the cooling coils 
by thermal convection. Phase insu- 
lation between cells required to pre- 
vent excessive current leakage be- 
tween the stationary electrodes. 

Since the resistance of the rheo- 
stat is to be easily changed, the 
movable electrode assembly is con- 
nected to an operating mechanism of 
_ kind. These mechanisms may 

e: 

1. Pilot motor 

2. Torque motor 

3. Air cylinder 

4. Hydraulic cylinder 
5. Manual device 

The movable electrodes are partly 
counterbalanced with weights to 
minimize the power required to 
move them. 

The power loss in the electrolyte 
between electrodes is instantly ab- 
sorbed by the electrolyte itself, thus 
raising its temperature in the por- 
tion carrying current. The horse- 
power dissipation rating of the rheo- 
stat then depends upon the means 
for cooling the electrolyte. 

Makeup water is required to 
maintain constant electrolyte level 
as slight evaporation and hydrolysis 
occurs. As in the case of the water 
originally used to fill the tank, 
makeup water should be clean and 
suitable for drinking purposes. 


Control Systems 


1. Manual Control System. One 
of the simpler methods of speed ad- 
justment is illustrated. in Fig. 8. The 
electrodes are positioned to obtain 
any desired operating speed by 


Fig. 3. Liquid rheo- 
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manual control for the pilot motor 
on the rheostat. Once positioned, 
the electrodes remain stationary. 

This scheme inherently provides 
smooth or “stepless” speed adjust- 
ment. The accuracy with which 
speed is maintained at fixed elec- 
trode spacing depends on constancy 
of the load torque and electrolyte 
temperature. 

The temperature regulating valve 
which is usually provided in the 
electrolyte circulating system serves 
to maintain the electrolyte temper- 
ature within reasonable limits. How- 
ever, the thermal storage in the vol- 
ume of electrolyte and the fixed 
pumping capacity results in a time 
delay for the electrolyte temper- 
ature to respond and reach a steady 
operating value. This thermal lag 
is reflected as a drift in speed after 
each change in speed setting and 


Fig. 4. Left: Properties of sodium carbonate electrolyte, Variation of resistance with 
temperature and percentage of sodium carbonate by weight in clean water. Data taken 
at constant current density 
Fig. 5. Center: Properties of sodium carbonate electrolyte. Variation of resistance with 

current density 2 


Fig. 6. Right: Horsepower dissipation and 


electrolyte flow requirements for various 


electrolyte temperature differentials 
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Le 
particularly after acceleration from 
rest. 

2. Speed Regulating Control Sys- 
tem. A more refined scheme of 
speed adjustment is illustrated in 
Fig. 9. The pilot motor on the liquid 
rheostat is energized by an ampli- 
dyne. The amplidyne, in turn, re- 
sponds from the control unit, which 
compares the speed adjustment set- 
ting of the speed-adjusting rheostat 
with the motor speed, as detected by 
the tachometer generator. Any div- 
ergence, from the desired setting 
results in smooth, automatic posi- 
tioning of the electrodes to correct 
and maintain the speed within pre- 
cise limits. Current limit action is 
usually provided to prevent the 
motor current from exceeding a 
preset value during acceleration. 

The speed regulating control sys- 
tem has several features and advan- 
tages as follows: 

(1) It is a variable response sys- 
tem, ie., when the motor speed 
diverges from the desired setting, 
the magnitude of the correction sig- 
nal is directly proportional to the 
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Fig. 7. Piping dia- 
gram for liquid rheo- 
stat with external 
heat exchanger 
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value of the divergence. This means 
that for a large divergence in speed, 
the electrodes move rapidly to cor- 
rect the speed. Conversely, for a 
small divergence, the electrodes 
move slowly to correct speed. From 
an operating standpoint, the vari- 
able-response system results in fast 
response with stable operation. 

(2) It provides current-limit ac- 
celeration. 

(3) It virtually eliminates fluctu- 
ations in speed otherwise caused by 
electrolyte temperature drifts. This 
means that the speed at any setting 
is reached quickly and is thereafter 
maintained within close limits. 


3. Load Regulating Control Sys- 
tem. This scheme is illustrated in 
Fig. 10 and is usually applied to 
maintain constant input to the motor 
or to prevent the load on the motor 
from exceeding a selected value. 

The torque motor on the liquid 
rheostat is energized by an ampli- 
dyne. The amplidyne in turn, re- 
sponds from the control unit, which 
compares the load adjustment set- 
ting of the load control rheostat with 
the primary current. Variations from 
the desired setting cause automatic 
positioning of the electrodes to vary 
the speed to maintain essentially 
constant input to the motor. The 
electrode operating mechanism is 
designed to make possible very rapid 
movement of the electrodes. 

The load regulating control system 
can be adapted as follows: 

(1) To regulate and maintain 
operation at essentially constant 
torque. 

(2) To operate as a current-lim- 
iting or “cushioning” control under 
rapid or impact load changes of 
short duration. The drive usually 
includes a heavy flywheel, and the 
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drive motor is intended to operate 
at essentially constant speed. For 
normal loads the electrodes are in 
the “down” or maximum speed posi- 
tion. When a heavy impact load 
occurs, the sudden increase in motor 
current causes the electrodes to 
operate very quickly and insert re- 
sistance in the rotor circuit. This 
tends to decrease the motor speed. 


Fig. 8. One-line dia- 
gram of a manual 
control system 
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However, the flywheel minimizes the 
speed change by giving up some of 
its kinetic energy. The net result is 
that the power input to the motor 
is held within the load setting. When 
the impact load disappears, the elec- 
trodes automatically return to the 
maximum speed position. 


Other Control Systems 


The liquid rheostat, as a system 
element, in conjunction with the 
proper control, can be applied in 
various other ways. In some cases, 
a pneumatic or hydraulic cylinder 
can be used to operate the electrode 
mechanism directly. The cylinder, 
in turn, is positioned from a regulat- 
ing control sensitive to any desired 
quantity such as: 

1. Temperature 
2. Flow 

3. Level 

4. Pressure 

The liquid rheostat is particularly 
suited for control of -larger motors, 
where other types of control cannot 
be used because of rating limitations. 
For the smaller motors the liquid 
rheostat is on a more competitive 
basis with other types of control. 
However, on these smaller sizes, an 
integral assembly comprising liquid 
rheostat, heat exchanger, circulating 
pump, and other associated devices, 
together with the features of step- 
less and precise control, will doubt- 
less lead to wider use in the future 
of the liquid rheostat for control of 
smaller motors. 
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Fig. 9. One-line dia- 

gram of a speed 

regulating control 
system 
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Fig. 10. One-line 
diagram of a load 
regulating system 
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How to Maintain Cooling Towers 
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Fig. |. Cross-section through counterflow 
induced-draft cooling tower, showing essen- 
tial parts of tower 


COOLING TOWER maintenance, 

in the past, has not received 
sufficient attention from plant oper- 
ators. In most plants there is a pro- 
gram of preventative maintenance 
for all operating equipment, and 
such a program should certainly be 
extended to include cooling towers. 
There is little doubt that the inac- 
cessible location of most towers, 
either on a roof or on the outskirts 
of the plant, is responsible for this. 





Follow these practical detailed directions to get adequate, reliable 
cold water supply from your tower . . . Directions for controlling 
pH of water, preventing algae with chlorine . . . How to maintain 
upspray, downspray, flume and open-pan distributing systems .. . 
Care of filling and basins . . . What to look for in mechanical 
equipment; how to fix it . . . Tower maintenance schedules 


By JAMES G. DE FLON Chief Engineer . 
Manufacturing Division The Fluor Corp., Ltd. 


Nevertheless an adequate supply of 
cold water is absolutely essential for 
satisfactory and efficient plant oper- 
ation. 

The very principles on which the 
cooling tower functions also give 
rise to the problems of maintaining 
it. For instance, in order to obtain 
desired cooling of circulating water, 
evaporation must take place, and 
this creates a new problem by in- 
creasing the salt content of the 
water. 

To perform satisfactorily, cooling 


towers are usually installed in open, . 


unobstructed areas where wind ve- 
locities are such as to allow dust, 
dirt and debris to be carried along. 
Since the air passes through the 
tower over which water is falling, 
the debris may be washed out of the 
air and into the basin, and another 
problem is created. 

In order to keep the salt content 
of the water in the basin at an abso- 
lute minimum, and also to remove 
any collected dirt, dust, and other 
debris from the basin, it is recom- 
mended that a continuous blow- 


Fig. 2. Cut-away 
view of portion of 
‘cooling tower, show- 
ing wall and _ filler 
details 


down be made a part of the cooling 
tower system, and that the tower be 
scheduled for periodic shut-downs, 
so that the internal filling of the 
tower and the basin can both be 
cleaned. 
Water Treatment 
Maintenance of a cooling tower, 
exclusive of any mechanical equip- 
ment, is closely associated with the 
quality of the water used. Water 
treatment is an entire field in itself, 
but the following is the general 
opinion of a number of plant oper- 
ators. It is not intended to be a 
solution to a specific water treat- 
ment problem, but is to be used only 
as a guide. For specific problems, 
companies specializing in water 
treatment should be contacted. 
Briefly, however, water treatment 
is used to control algae, to control 
scale formation, and to prevent de- 
terioration of the materials used 
in the construction of the equipment. 
Many operators have found chlo- 
rine to be one of the most suitable 
agents for the control of algae. In 
many plants, satisfactory algae con- 
trol is obtained by injecting 6 to 8 lb 
of chlorine per day for each 1,000 
gpm circulated. If this is consistently 
added to the water, however, a type 
of algae immune to chlorine will 
soon develop. Therefore, every 10 
days or so, for a short period, the 
amount of chlorine supplied to the 
system should be increased several 
times, thus preventing this chlorine- 
immune algae from developing. 
Generally speaking, by controlling 
the pH of the cooling tower water, 
it is possible to control the rate of 
scale deposition in piping and on 
exchanger tubes. The higher the pH 
of the water, the greater the tend- 
ency for a scale to deposit. When 
the pH is below 7, little or no scale 
deposits; rather, the metals in con- 
tact with the water slowly begin to 
dissolve. The latest, most satisfac- 
tory, practice is to: keep the pH of 
the water between 6.5 and 7, and 
then add a corrosion inhibitor to 
the system. This keeps the piping 
and exchanger tubes clean, and pre- 
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vents the metal from corroding. 
However, the above treatment 
should be attempted only under the 
advice of a water treating specialist. 

In certain areas of the Western 
United States, the water tends to be 
very alkaline because of the pres- 
ence of sodium, calcium, and mag- 
nesium salts, occurring in the form 
of bicarbonates. This situation is 
further aggravated as the cooling 
tower tends to concentrate the salts 
in the system. It has been found 
that when the pH of the water is 
over 9.0, and when large amounts of 
bicarbonates are present, the struc- 
ture of the wood in the cooling 
tower may be seriously affected. 

It is particularly noticeable where 
the wood is alternately wet and dry, 
a condition that occurs on the sides 
of an atmospheric tower. At these 
points the bicarbonates concentrate, 
and turn into normal carbonates. 
The carbonates attack and dissolve 
the lignin in the wood, producing 
an effect termed delignification. This 
is evidenced by a soft spongy, 
stringy wood structure, which ap- 
pears to be decayed. The only way 
delignification can be absolutely 
prevented is to remove the bicar- 
bonates from the circulatory system. 
This is impractical in many cases. 
However, plant operators report de- 
lignification can be controlled by 
keeping the pH of the water below 
8.5 


“Once the importance of the water , 


problem is understood, the operator 
should next consider the scheduling 
of a regular inspection and mainte- 
nance program for his cooling equip- 
ment. This regular inspection pro- 
gram should. include the distribut- 
ing system, filling, outside covering 


Fig. 3. View in test tower, showing operation of spirodome nozzles 
used in counterflow (induced-draft) cooling towers 





(paneling, louvers or aerators and 
drip panels), framework, basin, drift 
eliminators, coilshed sections and 
mechanical equipment. 


Distributing System 
Importance of maintaining the dis- 
tributing system at peak efficiency 
cannot be over-emphasized. The 
function of the distributing system, 
is to distribute the water uniformly 


Fig. 4. View in test tower showing operation of low-pressure stain- 
less steel nozzles 





over the top of the tower, and to 
break it up into fine particles in 
order to expose as much water sur- 
face as possible to the air. 


Four general types of distributing 


systems are in common use today; 
namely, the upspray, the downspray, 
the flume systems and pan-type 
systems. However, before discuss- 
ing the specific types of systems, it 
is well to point out that, regardless 





MINIMUM MAINTENANCE SCHEDULE FOR AN ATMOSPHERIC TOWER 


ONCE PER WEEK 
Inspect suction pit screens and clean as 
required. 

ONCE PER MONTH 
Inspect flume type distributing systems 
and clean as required. 

ONCE EVERY THREE MONTHS 
Inspect and clean downspray distributing 
system. 

ONCE EVERY SIX MONTHS 
Inspect and clean upspray distributing 
system. 


ONCE PER YEAR 


Shut down tower and thoroughly clean, 
particularly the distributing system, filling 
and basin. A thorough inspection of the 
structure together with the filling, louvers 
and Aerators should be made at this 
time. Any repairs required should be 
made immediately. Should the tower con- 
tain a flume type distributing system, it 
should be releveled and also repaired as 
required. 


MINIMUM MAINTENANCE SCHEDULE FOR A MECHANICAL DRAFT TOWER 


ONCE PER WEEK 
Inspect suction pit screens and clean as 
required. 
ONCE PER MONTH 
1. Check oil in gear case for level and 
contamination. 
2. Lubricate universal joint type couplings. 
3. Inspect and clean flume type distribut- 
ing systems. 
ONCE EVERY THREE MONTHS 
1. Check downspray distributing system 
and clean if necessary. 
2. Inspect disk type couplings for frac- 
tures in disks. 
ONCE EVERY SIX MONTHS 
1. Drain and refill gear case with recom- 
mended oil. 
2. Lubricate motor bearings. 


3. Check upspray distributing systems. 


ONCE PER YEAR 


The tower should be shut down and thor- 
oughly cleaned from top to bottom, in- 
cluding the basin. A thorough inspection 
of the structure should be made, together 
with the necessary repairs and replace- 
ments. Should the tower contain a flume 
type distributing system, it should be 
releveled and repaired at this time. The 
mechanical equipment should be checked 
for alignment and the bolts anchoring 
this equipment should be tightened. The 
fans should be inspected and repaired as 
required. The gear type couplings should 
be openéd up for inspection and serviced 
and the gear box bearings and seals ex- 
amined for wear. 
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Fig. 5. Typical upspray distribution system 


of the type of system employed on 
new towers, it will be necessary to 
inspect the nozzles every week or 
two for the first three months of 
operation—that is, to make sure that 
any wood splinters, shavings or 
other debris normally found in a 
new tower have not plugged some 
of the nozzles. 

Upspray System:—The upspray sys- 
tem consists of a central header with 
pipe sidearms to which, at regular 
intervals, are attached the upspray 
nozzles. This system ordinarily 
operates at 5 to 6 psi nozzle pres- 
sure, and depends on centrifugal 
force, rather than small orifices, for 
fine breakup of the water. The 
nozzle orifices are usually about 1 in. 
in diameter. This large opening, 
together with 5 or 6 lb pressure 
drop, is sufficient to prevent algae, 
small rocks and sand from plugging 
the nozzles. 

The system is usually located 
about 6 or 8 ft below the drift elim- 
inators on mechanical draft towers, 
and about the same distance from 
the top of an atmospheric tower. The 
nozzles spray up and completely fill 
the spray chamber with finely 
divided water. This system will dis- 
tribute the water uniformly with a 
wide variation of water flow. It re- 
quires a minimum of attention, but 
should be inspected every 9 to 12 
months and any obstructions in the 
nozzle should be removed. This in- 
spection, of course, is predicated 
upon the fact that the user inspects 
the system as mentioned above dur- 
ing the first two or three months of 
operation. 

Downspray System:—This consists 
of a central header with pipe side- 
arms, to which, at regular intervals, 
are attached downspray nozzles. 
This system is usually located as 
close to the top of the tower as 
possible and operates on about 144 
lb nozzle pressure. Because of the 
low pressure, the nozzle must oper- 
ate on the principle that water im- 
pinging on a plate will be distributed 
evenly. This system perhaps will 
not keep itself quite as clean as the 
upspray system; however, it too 
will uniformly distribute water with 


a wide variation of water flow. This 
system should also be _ inspected 
every three to six months. 

Flume Type System:—This is com- 
posed of a main flume extending 
around the outside of the cell with 
inter-connecting flumes. The flume 
is usually constructed of wood. In 
its bottom, holes are usually bored, 
into which are inserted plastic dis- 
charge tubes. Two to three feet 
directly below each discharge tube 
is a plastic splash plate upon which 
the discharge stream from the flume 
impinges. The effect of the stream 
of water falling on this plate causes 
a splashing action, which distributes 
the water. 

This type of system is not as 
flexible as the two types previously 
described. At high water rates, the 
flumes overflow; and at reduced 
rates, the water is not uniformly 
distributed. This type of system 
presents a continual maintenance 
problem. Because the flumes tend 
to open up at the seams, they re- 
quire leveling, and the splash plates 
have to be renewed periodically, and 
adjusted so that the stream of water 
impinges directly on the center of 
the disc. 

Flumes form an ideal place for 
sludge, algae and sand to accumu- 





Fig. 6. Typical downspray distributing system 


late, therefore they require frequent 
cleaning. Also, since the algae 
growth varies with the water tem- 
perature, the open flumes offer an 
ideal place for its growth. This type 
of system should be inspected every 
thirty days and repairs made imme- 
diately. If allowed to get into a 
state of disrepair, the performance 
of the tower will be seriously af- 
fected, and the cost of making the 
repairs will be increased. 

Open Pan Type:—Another type of 
flume system is the open pan type, 
which covers the effective part of 
the cooling tower. In this type a 
large number of small nozzles, 
operating at an extremely low water 
head, are used. These become 
plugged easily with small pieces of 
debris. This type of system is 
susceptible to increased algae 
growth, due to the hot water tem- 
perature, and to its exposure to 
direct sunlight. By placing a cover 
over the distributing system, much 
of the debris blown in by the wind 
can be eliminated. This will also 
retard algae growth, since it shields 
the water from direct contact with 
sunlight. If covers are provided for 
the system, inspection should be 
made every two to three months; 

(Continued on page 114) 





Fig. 7. View of large cooling tower installation 
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LIGHTNING WATCHING — 
A Full Time Job 


PROBABLY the most unusual 

summer job a college boy ever 
had was the “lightning watching” 
assignment last summer of John 
Alger, 20-year-old Massachusetts 
Institute of Technology electrical 
engineering student. 

In charge of the sensitive light- 
ning recording equipment which 
General Electric Co. lightning scien- 
tists installed for the eighth summer 
atop the Empire State Building, 
Alger was on the alert for storms 
24 hours a day, seven days a week. 

Actually, the Empire State Build- 
ing, where Alger had his recording 
devices, plus the 50-ft high National 
Broadcasting Co. television and FM 
antenna atop the building, is a 
“lightning rod” for the buildings 
within a one-third mile radius of the 
tall building. The steel-structured 
frame of the building provides an 
easy path to ground for electric 
charges forming in the area, pro- 
tecting everything in the Empire 
State Building itself and the sur- 
rounding buildings. 

Alger was so conscious of his job 
that the rumble of a New York Sub- 
way train beneath his hotel window 
caused him several times to leap 
from bed and look at the sky. 

Several days would go by with 
no suggestion of storms, then he 
found himself with extra time after 
his routine of checking equipment, 
adiusting cameras. 

Alger was working on lightning 
research on a co-operative program 
between the General Electric Co. 
and MIT and gets academic credit 
toward his degree, which he will 
receive next February. His summer 
job was completed on October 1. 
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Fig. | (Above) Lightning 
striking the Empire State 
Building. New York's tall- 
est building, actually, is a 
lightning rod for the build- 
ings within a third mile 
radius. The steel frame of 
the building provides an 
easy path to ground for 
electric charges forming in 
the surrounding area 





Fig. 2 (Above) Alger at the oscillos- 
graphs in the Empire State Building : 


Fig. 3 (Left) Alger at the camera loca- 

tion at 521 Fifth Avenue. At th’s station 

he kept a camera trained on the tall 

building to photograph flashes whenever 
they occurred 
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How to Analyze Causes of 


Fig. |. Result of an explosion 

in a direct expansion milk 

cooler of 12,000 lb capacity 

per run. Rupture took place 

inward, and from the bottom 
upward 


“Ammonia System Explosions 


By GEORGE HOLMAN 


Refrigeration Service Engineer, Anderson & Kohler, Decatur, Ill. 


| VERYONE DEALING in any,,way 
with ammonia as a refrigérant 
knows that it is a strongly. odorous, 


breath-taking and injurious volatile . 


kept in a steel and iron” cireuit 


strongly built to hold it under. the. 


high pressure of the vapor it evolves. 
Every pipefitter who has ever made 
up a threaded pipe joint ofan am 
monia refrigeration system - knows 
how hard it is to make the joint 
ammonia-tight. Every’ service me- 
chanic who has ever packed the 
stem of an ammonia valve knows it. 
And every refrigeration plant engi- 
neer who has ever pumped down an 
ammonia system knows it—and 
should also know the more impor- 
tant characteristics which make am- 
monia the dangerous refrigerant it is. 

Every text-book of refrigeration, 
every manual of ammonia plant 
operation and every journal pub- 
lishing data on ammonia refrig- 
_ eration systems stress the need of 
caution in the handling of ammonia. 
There is no end to the sources of 
information on this toxic and dan- 
gerous refrigerant. Yet year after 
year ammonia plant explosions con- 
tinue to occur. Working schedules 
are interrupted and workmen in- 
jured, asphyxiated, or killed. Goods 
are. spoiled and costly equipment 
damaged—all because someone did 
not know that an ammonia system 
would explode. 
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While each ammonia refrigeration 
system contains one or more com- 
pressors, one or more condensers, 
one or more expansion valves and 
one or more evaporators, with nec- 
essary connecting pipes, each has 
peculiarities common to itself in de- 
sign, equipment, condition and 
method of operation. Explosions oc- 
cupring in ammonia systems there- 
foxe differ from one another in many 
ways. Before attempting to analyze 
the causes of any explosion, a clear 
concept of the conditions which 
make any explosion possible, if not 
probable, should be established. 

There are a number of factors 
which govern the setting up of an 
explosive condition in an, ammonia 
refrigeration system. These fall into 
two common classes: A. Conditions 
of the system; and B. Conditions of 
the charge it contains. 


(A) System Conditions 


One or more of several system 
conditions may share in the respon- 
sibility for an ammonia system ex- 
plosion. Very important are: 

1. The system may be designed too 
weak for slightly higher than nor- 
mal pressure. A weakness needs 
be at only one critical part of the 
system to cause an explosion, and 
not necessarily at the point where 
rupture later occurs. The weakness 
may be at a point external to the 





system proper. For example, an 
evaporator hanger may be too flim- 
sy, and by yielding at one point 
cause the system to rupture at some 
point distant from the basic cause. 
2. The system may have been 
faultily installed. For example, the 
system may require a 1 in. safety 
valve. Yet during erection its future 
action may be restricted by pipe 
smaller than 1 in. installed between 
it and the pressure vessel it pro- 
tects, or between it and the at- 
mosphere, or vessel, into which it 
discharges. 

Sometimes through ignorance of 
common safety precautions a stop 
valve is placed between the system 
and the safety valve. The excuse 
generally given is “so that the safety 
valve can be taken off and repaired, 
should it leak.” Later, this stop 
valve may be closed because the 
safety valve does leak, and repair 
postponed. This writer has found 
stop valves so installed, and has also 
found safety valves (?) with plugs 
screwed ‘into the outlets. 

It cannot be stressed too strongly 
that the pipe leading to a safety 
valve must be no smaller than the 
valve inlet, and that any pipe lead- 
ing from it must be short and no 
smaller than the valve outlet. Both 
must be free of other valves, or any 
obstruction whatever. 

3. Wrong materials may have been 
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used in system construction or re- 
pair. To this writer's knowledge, 
the use of arinealed cast iron pipe 
fittings is the only common instance 
of this. At one time, cast iron fit- 
tings were used universally. Many 
installations using cast iron have 
given trouble-free service for 30 or 
40 years. But such installations can- 
not be as safe as those using steel 
or malleable cast fittings. Cast iron 
will break under impact, and a cast 
iron fitting may burst if the pipe is 
screwed in too. tight. 

4. Wreckage similar to, and often 
accompanied by, an explosion by 
failure of a compressor part under 
normal or abnormal conditions. 

5. There may be unsuspected flaws 
in the system equipment, either in 
welds or in the parent metal. 

6. The system layout or part of its 
equipment may be wrong for the 
type of service required. For ex- 
ample, a flooded evaporator may be 
used in a plant where a frequent 
pumpdown is necessary. In such 
cases a residue of liquid ammonia 
may be locked off in the evaporator 
by stop valves after a too short 
pumpdown. By application of heat, 
or merely by exposure to ambient 
temperature, this confined liquid 
may build up an explosive pressure. 


(B) Conditions of Charge 

This brings us to the second divi- 
sion of the causes of ammonia sys- 
tem explosions, the conditions inside 
the pipes and vessels at the time the 
explosion occurs, and from which 
the terrific force of the explosion is 
derived. These conditions are com- 
plex. Yet every plant engineer 
should have a clear knowledge of 
them and of how they change in the 
presence of heat. 

The following substances and 
combinations of substances may 
exist at any time within a section of 
an ammonia refrigeration system, 
especially during a pumpdown or 
when making repairs: 

1. Air only. 

2. Air and NHg vapor. 

3. Air and oil. 

4. Air, oil and vapor. 

5. Air, vapor and liquid. 
6. Air, oil, vapor and liquid. 
7. Vapor only. 

8. Vapor and liquid. 

9. Vapor and oil. 

10. Vapor, oil and liquid. 
11. Oil only. 

12: Oil and liquid. 

13. Liquid only. 

There are small quantities of other 
substances, such as water and hy- 
drocarbon gases evolved in the 
breakdown of lubrication oil under 
the heat of compression. The latter 
may be important in a high side 
explosion, or when making a weld 
in any part of the system. When iso- 
lating a section. of the system for 
repairs or inspection, and especially 
if welding is to be used, all possible 
combinations of. the above-listed 
substances should be considered. 








Fig. 2. A view of the milk cooler before the explosion wrecked it 


1. AIR ONLY. 

As a cause of a major explosion, 
air only needs to be considered only 
when placing the system under air 
pressure for testing. 

2. AIR AND AMMONIA VAPOR. 

Because each exerts its own sep- 
arate pressure against the system 
walls, and the total pressure is the 
sum of their separate pressures, the 
presence of this mixture in any sys- 
tem may cause or contribute to an 
explosion. 

3. AIR AND OIL. 

Air and oil in an ammonia system 
are just as explosive as air and oil 
in the cylinder of a Diesel engine. 
Only heat at a high temperature is 
required to set it off. This heat may 
be derived from an external source, 
or from the heat of compression. 
4. AIR, OIL AND VAPOR. 

If ammonia vapor is present in an 


air-oil mixture, it may be dissoci- 
ated by heat, and its hydrogen com- 
ponent recombined with oxygen to 
add force to an explosion. 
5. AIR, VAPOR AND LIQUID. 

Liquid ammonia adds force to an 
explosion by combining with the 
heat evolved, and giving off a vapor 
which exerts a pressure correspond- 
ing to its temperature. 

6. AIR, OIL, VAPOR AND LIQUID. 

This is the most dangerous of all 
mixtures to be found in a refrigera- 
tion system, and always exists, dur- 
ing normal operation, on the high 
pressure side of the system. There 
all air in the system collects. In dry 
expansion systems most of the liq- 
uid ammonia collects there. There 
most of the oil collects. And there 
too, the temperature is always the 
highest. 

(Continued or page 124) 





Fig. 3. Another view of the results of the explosion 
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Fig. |. The Spectrophotometer automatically 


draws the curve while the operator prepares 


the next sample 


Making Special Measurements 


In many industrial organizations it is necessary to make ye measurements 


of unusual quantities both in production processes an 


in maintenance of 


mechanical and electrical equipment. Often a special instrument engineer is 
provided for making such measurements but in smaller organization the job is 
up to the mechanical or electrical engineer. In any case, these measurements 
have to be made and they often require ingenuity as well as knowledge of 
special equipment. In this article the author describes a number of these 
measurements. They should be of more than passing interest to every engineer 


By H. JOHNSTON Special Products Division, General Electric Company, Schenectady, N. Y. 


‘THE UNUSUAL quantities to be 

measured in power and industrial 
operations have often taxed the in- 
genuity of the instrument engineer. 
Usually, he has come through with 
flying colors. For example, he has 
made it possible for us to measure 
such things as color, hardness, 
roughness, strain, vibration, punc- 
ture strength, speed, torque, viscos- 
ity, and many other quantities, in- 
cluding the presence of a hole so 
small that the passage through it 
of one quart of air would require 
15,000 yr. 

The measurement of color is per- 
haps one of the most difficult to 
accomplish. This is true since it must 
be done with considerable accuracy 
because of the extreme sensitivity 
of the human eye to color differ- 
ences. Color measurement is quite 
essential, however, because of the 
variation between the judgment of 
different humans on even a simple 
subject like color. The recording 
spectro-photometer shown in Fig. I 
isa color analyzer which automati- 
cally plots a curve which shows the 
amount of light reflected or trans- 
mitted by the sample plotted against 
the wave length of light. This in- 
strument is extremely valuable in 


maintaining permanent, accurate 
color standards. By having a perma- 
nent standard, and with the ability 
to measure the color of the products 
being manufactured, close control 
can be maintained over the quality 
of the final product. 

The spectrophotometer measures 
color by comparing the amount of 
light reflected by the sample with 
the amount of the same color light 
reflected by a standard white. This 
comparison is made 60 times per 
second, so that a practically continu- 
ous check with the standard is 
maintained. Any difference between 
the light transmitted or reflected by 
the sample and that reflected from 
the standard is used to adjust the 
optical system to bring these two 
values into balance. The measure- 
ment is always made at this balance 
point, so that considerable accuracy 
is obtained. The instrument auto- 
matically scans the complete visible 
spectrum from wave lengths of 400 
millimicrons to 700 millimicrons and 
on into the near infra-red to 1000 
millimicrons if desired. As this spec- 
trum is scanned, the recorder chart 
is moved so that the pen which 
moves in accordance with the 
amount of light reflected plots a 


curve showing light reflectance ver- 
sus wave length. This curve is a 
complete and accurate description 
of the color of the sample. 

Carpet manufacturers are using 
this equipment to test the color of 
materials used in rugs and carpets. 
One chemical company uses nine 
such instruments for keeping close 
control over the chemical composi- 
tions of their process. It is widely 
used for standardizing and maintain- 
ing the color of batches of pigments 
for inks and dyes. In addition, tex- 
tile companies are using it in finish- 
ing processes for continually mon- 
itoring the output for the finishing 
process so that a constant color can 
be maintained. 

Another quantity which is impor- 
tant to quality is thickness. Simple 
thickness gages such as that shown 
in Fig. 2 have been devised to give 
a quick ‘indication of the thickness 
of the non-magnetic coatings, such 
as paint on a magnetic material, like 
steel. Close control of paint thick- 
ness will prevent losses from too 
heavy a coat of paint or poor qual- 
ity from too thin a coat. One manu- 
facturer found the thickness gage 
to be very useful for matching col- 
ors. In making white enamel appli- 
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Fig. 2. oe Thickness gage used to check babbit in bearing 


liner 


Fig. 3. (Right) nagnetie comparator checks hardness of shell 


casing 


ances which consisted of several 
parts, he found that the thickness 
of white enamel determined the 
shade of white which the part ap- 
peared. When two or three parts 
with different paint thicknesses were 
assembled, the colors did not match, 
and the resulting product did not 
have the “eye appeal” which results 
in sales. The solution was to measure 
the enamel thickness of the part as 
it came from the drying oven. Based 
on thickness measurements, the 
parts were all divided into four 
groups. When assembled, then, all 
the parts from one group would ap- 
pear to be the same color. The use 
of this inexpensive gage has been 
saving this company an estimated 
$600 per month for several years. 
This thickness gage is a simple 
impedance bridge in which the ac- 
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tive arm of the bridge is the gage 
head. When this gage head is in con- 
tact with a magnetic material, its 
coil has a certain impedance. As an 
air gap is introduced between the 
gage head, and the magnetic mate- 
rial, the impedance of the coil 
changes, thus changing the balance 
of the bridge. A coat of enamel, for 
example, on steel will form the “air 
gap” and change the bridge balance. 
The indicating instrument can then 
be calibrated in thousandths of an 
inch and will accurately measure 
the thickness of the paint when it is 
as little as 0.0001 in. up to as much 
as 0.1 in. 

This gage has been quite success- 
fully used for measuring the amount 
of babbitt present in a bearing lin- 
ing, or the amount of plating on a 
steel part. It can also be success- 


standard 





fully used for measuring the thick- 
ness of sheet materials such as 
plastics or mica. For this use, the 
sheet material is placed on a steel 
block and the gage head is placed 
on top of the materials, so that the 
thickness of material to be measured 
again forms the air gap in the mag- 
netic circuit of the gage head, thus 
changing the impedance of the ac- 
tive arm of the measuring bridge. 
Another item of considerable in- 
terest to plant management is pre- 
ventive maintenance. Periodic in- 
spections of plant equipment are felt 
to be quite essential, but visual in- 
spection alone may not be sufficient 
to warrant the expense involved. 
Visual inspection, combined with 
the measurement of several perti- 
nent quantities, very often detects 
trouble before it actually develops 





Fig 4. (Above) Close- “up of one of the eight-block set of G-E 





1s being used to check a metal surface 
during machining 


Fig. 5. (Left) Operator making a test weld with current force 


recorder in place 
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Fig. 6. An oscillograph (reduced to approximately 50 per cent of actual size) obtained 
with current-force recorder 


into a serious problem. With rotating 
electrical equipment, for example, 
the periodic measurement of vibra- 
tion with a light beam vibration in- 
dicator is an easy task. The record 
of vibration amplitude when com- 
pared with past periodic readings 
will quickly tell whether some over- 
load or surge condition has shifted 
the mass of the rotating parts to 
cause unbalance, which will damage 
the machine unless “first aid” is 
given promptly. 

This accurate vibration measuring 
instrument is equally useful for 
testing new equipment right off the 
assembly line. Such tests allow the 
engineer to detect excessive vibra- 
tion and to correct it before the 
equipment leaves the factory. In this 
way, he insures continued quality 
of product and prevents later com- 
plaints. 

The light beam vibration indicator 
consists of a small mirror which is 
oscillated by the vibrating motion of 
a stylus which contacts the equip- 
ment under test. A light from a 
small lamp is reflected by the mirror 
on to a ground glass scale. With the 
mirror oscillating, this spot of light 
becomes a line. The length of the 
line as measured on the scale de- 
termines the amplitude of vibration. 
Vibration amplitude of approximate- 
ly 0.0002 in. up to about 0.03 in. 
can be measured. 


Preventive Maintenance of Electrical 
Equipment 


Preventive maintenance of electri- 
cal equipment includes insulation 
resistance measurements. These can 
readily be made with the electronic 
insulation resistance meter. Periodic 
measurements, if recorded to show 
past history, will indicate possible 
tendencies toward failure before ac- 
tual failure occurs. This will allow 
repairs and maintenance at the con- 
venience of operating personnel 
rather than under emergency break- 
down conditions. 

In designing this instrument, the 
instrument engineer has kept in 
mind the dark corners often en- 
countered by the maintenance crew, 
and has provided a well illuminated 
dial. The instrument itself operates 
from 115 volts and requires no spe- 
cial skill on the part of the operator. 
It is particularly well adapted to 


making continuous insulaticn read- 
ings versus time, to determine what 
the insulation strength is and how 
it changes during the warm-up 
period. 


Magnetic Comparator 


One of the nightmares of the su- 
perintendent is the new employe 
who disarranges the stock in the 
stockroom, or thoughtlessly mixes 
the hardened pins with the soft 
ones. The magnetic comparatcr 
shown in Fig. 3 allows rapid separa- 
tion of the “good” from the “bad”, 
based upon their individual heat 
treatment, chemical composition, or 
hardness. This instrument compares 
the unknown with a standard part 
which is satisfactory. When one is 
magnetically balanced against the 
other, the indicating instrument 
shows how far off the unknown is, 
and when tolerances have been set 
up the unknown can be accepted or 
rejected. The magnetic comparator 
applies to magnetic materials, while 
the new metals comparator is suit- 
able for most non-magnetic mate- 
rials such as brass or aluminum. as 
well as the usual magnetic steels. 

One manufacturer was suddenly 
faced with a failure of a vital part 
at the end of his assembly line. 
Tracing the part back, he found that 
the man assembling that vital part 
was working from a bin containing 
approximately one million parts. 
The failure indicated that the bin 
contained a mixture of unhardened 
parts with the usual hardened parts. 
Without the magnetic comparator it 
would have been necessary to re- 
harden all the parts, but with the 
use of the magnetic comparator the 
“sheep” were separated from the 
“goats” in a few days. 

The magnetic comparator is an- 
other form of impedance bridge. In 
this case, two arms of the bridge 
are made in the form of coils. In 
one of these is inserted the stand- 
ard part which has been determined 
to be satisfactory. The unknown 
parts are then placed, one by one, 
into the other coil. If the unknown 
parts match the standard with re- 
spect to heat treatment, chemical 
composition, and hardness and gen- 
eral shape, the bridge will balance. 
Changes in any of these quantities 
may cause an unbalance. For com- 


paring quantities of material, toler- 
ances of balance must be set up. 
From then on the operation of the 
instrument is a routine one. 


Surface Roughness 


Another one of the problems found 
in every factory where machining 
is done is the difficulty of establish- 
ing a common language between the 
engineer, the draftsman, the mach- 
inist, and the inspector. A simple 
solution to this problem has been 
found for the quantity “surface 
roughness.” Figure 4 shows the 
standard roughness specimens, 
which are actually small replicas of 
machined surfaces which the differ- 
ent members of the industrial team 
use to see and feel degrees of sur- 
face roughness. The engineer and 
draftsman can determine by “feel” 
that a certain rougher (and, there- 
fore, less expensive) surface can be 
used. The machinist from his set of 
specimens knows immediately what 
the finish numbers mean, and can 
quickly comvare his work with his 
set of specimens so that he doesn’t 
over-machine or under-machine. 
The inspector, in turn, can also com- 
pare the finished part with his set 
of standards. 

The standard roughness speci- 
mens are made as replicas of a set 
of masters. This insures similarity 
between sets. Engineering depart- 
ments in different plants of the same 
company can, therefore, be assured 
that they are using the same rough- 
ness standards in specifying surface 
finish. A manufacturer can be sure 
that his sub-contractor in another 
city knows what the finished mark 
means without having to send an en- 
gineer to interpret. The use of actual 
finishes which can be seen and felt 
helps to settle many disagreements 
concerning the finish which has been 
machined into a part. 


Current Force Recorder 


Adjustments of machines are also 
important to good quality and high 
production. A spot welder, for ex- 
ample, must be adjusted so that the 
right amount of pressure is brought 
to bear on the work and so that the 
pressure is applied at the right times 
with respect to the welding current. 
The welding current itself must be 
adjusted to the proper value for the 
best results. The current force re- 
corder shown in Fig. 5 gives a curve 
of electrode pressure and welding 
current for the capacitor discharge 
type of spot welding. The resulting 
curve (Fig. 6) shows whether ad- 
justments should be made in either 
of the quantities to maintain good 
quality of the welded product. 
Periodic checks will prevent losses 
caused by poor welds which are de- 
tected in later tests. 

The equipment consists of an 
electrode unit which is put into the 
welding machine in place of the 
usual electrode for the purpose of 
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these tests. An actual weld is made 
with the test electrode. A strain 
gage on the electrode detects the 
pressure while a shunt gives a 
measure of current. The strain gage 
signal is amplified and transmitted 
to the small oscillograph galvano- 
meter. The three quantities of force, 
current, and time are recorded si- 
multaneously on the oscillograph 
paper. 

The test weld is then checked for 
quality, and when the welder has 
been properly adjusted to make gocd 
welds, a record is made of its ad- 
justment. Periodic tests, which can 
be made quickly, will then show 
whether or- not the adjustment of 
either current or pressure has 
changed. If not, the quality of the 
welds should remain good. If any 
change has occurred, compariscn 
with the former record will indicate 
what adjustments should be made. 

The current force recorder has 
been especially important in the spot 
welding of aluminum for use in air- 
craft parts, where it is important that 
every weld be a good one, and where 
a great many welds are used. 


Machine Protection 


Machine protection is important 
where large forces are involved. For 
example, in hydraulic presses or 
bending machines, it is essential that 
the machine parts should not be 
strained beyond endurance. Over- 
loading of machines often results in 
failure and extended shutdowns. 
One manufacturer found that the 
rolls of a bending machine had to 
be replaced about once a month be- 
cause the operator had no way of 
knowing when the capacity of the 
machine was being exceeded. The 
installation of a small magnetic 
strain gage (Fig. 7) warned the 
operator when the pressure was too 
great, and it was later set up to 
shut the machine down when the 
vital parts were overstressed. Need- 
less to say, this installation paid for 
itself inthe first month. It also paid 
for itself in worker good will, since 
it protected the operator from seri- 
ous injury which might result from 
a machine failure. 

The magnetic strain gage is es- 
pecially adapted to continuous op- 
eration in industrial plants, since it 
is inherently a simple equipment re- 
quiring no amplifiers or special vol- 
tage control. It operates from 115 v 
and requires only a balancing unit 
and control box in addition to the 
indicating instrument or alarm re- 
lay. It has been widely used for 
laboratory and experimental tests 
for testing the strength of railroad 
bridges or measuring the lift of heli- 
copter rotors as well as measuring 
strains in large structures. 


Only a few years ago manufac-. 


turers of refrigerators had to depend 
on placing the refrigerating unit in 
the “bathtub” to see if it were leak- 
ing. By this method, large leaks are 
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Fig. 7. Magnetic strain gage installed to protect roll bending machine 


readily detected, but the very small 
ones escaped notice. The develop- 
ment of the mass spectrophotometer 
type leak detector has allowed the 
engineer to maintain better control 
of quality of refrigerating units, and 
to determine the sources of even the 
smallest leaks. This leak detector 
is very sensitive to helium—it will 
detect the presence of one part of 
helium in two-hundred thousand 
parts of air. Connection of the leak 
detector to the inside of a piping 
system or vacuum tube, and expo- 
sure of the outside to helium gas 
will give an indication of a leak 
small enough to permit the passage 
of 2 < 10 — standard cc per second. 
Some bright engineer calculated this 
to be equivalent to about one quart 
in 15,000 years. 

The spectrometer type leak detec- 
tor is a very sensitive electronic 
equipment. It is a modification of the 
mass spectrograph which has been 
used for many years in studies of 
atomic and molecular weights and, 
as a spectrometer, has recently been 
more valuable for analyzing chemi- 
cal components, especially in petro- 
leum laboratories. This leak detec- 
tor is a mass spectrometer designed 
for the low mass of helium gas. The 
ability to detect very small leaks has 
given the engineer a new tool in 
improving the quality of vacuum 
tubes, refrigerators, bellows, valves, 
and even chemical piping systems. 

The instrument engineer carrying 
on with new laboratory develop- 
ments is providing new tools con- 


stantly for plant management to use 
in adjusting machinery, protecting 
equipment, and maintaining quality 
and quantity on the production line. 
The measurements he has been able 
to make reassure us that we are far 
from reaching the end of man’s in- 
genuity. 


NEW POWER PLANT 


OF LEE PAPER COMPANY 


(Continued from page 64) 


located alongside the new 2500 kw 
turbine unit. 

It will be noted from the plan 
that the plant includes a Diesel en- 
gine. This is an old 350 kw unit, 
provided for standby service, in case 
all the boilers are down. 

On the whole, this is an excellent 
example of what can be done to 
modernize a small industrial power 
plant. All design and construction 
was carried out under the general 
direction and supervision of C. M. 
Daniels, the chief engineer and R. L. 
Hussey, chief electrician. Of par- 
ticular interest is the lighting sys- 
tem, since this is one of the few 
power plants lighted entirely by 
fluorescent lamps. 

These lamps are arranged in 
simple two lamp fixtures, as shown 
in some of the photographs and they 
provide excellent and ample illumi- 
nation throughout all parts of the 
plant, including the boiler room. 

The turbine room is served by a 
7% ton Shaw-Box crane. 
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New 1800-hp Radial Diesel for 
Heavy-Duty Stationary Service 


Fig. |. General view of Nordberg radial 
engine installation, showing how entire en- 
gine and control, less scavenging blower 
and pumps, are above operating level, also 
illustrating relative size and compactness 


HEAVY-DUTY 1800-hp radial 

Diesel engine recently announced 
by Nordberg Manufacturing Co., 
departs from conventional Diesel 
engine design in that it has cylinders 
arranged radially around a vertical 
cast iron crankshaft. This engine 
may be built to operate as an oil- 
burning Diesel engine, as a Duafuel 
engine, or as a_ spark-fired gas 
engine. 

It is designed for a high degree of 
balance, to virtually eliminate vibra- 
tion and to make possible its mount- 
ing on a simple and inexpensive 
foundation. Compactness of design 
results in relatively small space re- 
quirements, minimum weight and 
pleasing appearance. Even with 
direct connection to a _ generator, 
which is mounted to the lower end 
of the crankshaft, the Nordberg 
Radial Engine requires less than 
18 ft headroom from the foundation 
and but a little more than 12 ft 
lateral space. Unit weight per horse- 
ag of the engine is only about 
39 Ib. 


Two-Cycle Engine with 11 Cylinders 


The engine is a two-cycle type 
with 11 cylinders of 14-in. bore and 
16-in. stroke. At its normal operating 
speed of 400 rpm it develops 1800 
bhp at full load, or a net capacity 
of 1150 kw, after deducting approx- 
imately 100 kw for operation of the 
scavenging blower motor, which is 
directly connected to the generator 
leads. Intake and exhaust valves are 
eliminated by the timed uncovering, 
by pistons, of ports in the cylinder 
walls for intake of air and discharge 
of exhaust. 

The crankcase is of rigid one-piece 
cast-iron construction with ribbed 
reinforcing. The single crank two- 
piece type crankshaft, made of 
special high-tensile cast iron, with 
integral thrust collar, is set vertically 
in the engine. The 11 cylinders are 
made from special cast iron and 
contain the water jackets and intake 
and exhaust ports. They are radially 
arranged and bolted to the frame in 
a horizontal plane. The crankcase 
has a central hub, which carries a 
main bearing bushing and thrust 









‘PRESSURE LUBRICATION AND COOLING SYSTEM 
OF NORDBERG RADIAL ENGINE 


. EC] on suey GR eres 


Fig. 2. Phantom cut-away view of pressure 
lubrication and cooling system for Nordberg 
radial engine 
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Fig. 3. Cross-section of radial engine. Gen- 
erator mounted below engine crankshaft 


bearing that supports the load of the 
crankshaft and generator rotor. One 
additional bushing fitted to the cover 
of engine forms the only other main 
bearing. 

Mounted on the cover are the 
governor, fuel pumps, mechanisms 
for oil or gas operation and controls. 
Circular manifolds for scavenging 
and exhausts are located below the 
platform, or floor. 

Unusual Connecting Rod Connections 

An unusual patented feature of 
the engine is the method of attaching 
the connecting rods to the cranknin. 
Each rod is, in effect, a master rod. 
The 11 rods are each attached to a 
master gear assembly at regularly 
spaced intervals by knuckle pins 
riding in bronze bushings. The 
master gear assembly is fitted with 
a bronze babbitt-lined bushing 
forming the crankpin bearing. This 
master gear assembly is restrained 
from rotating by pinion gears mesh- 
ing with the master gear and with 
a stationary gear attached to the top 
frame cover. 

The master gear does not rotate 
around the crankpin but it has a 
gyratory action, which causes the 
pinions to “walk” around it. The 
relation of the various parts that is 
maintained by the gearing is de- 
signed to assure the optimum 
position of the master gear and 
counterweights for the absorption of 
piston thrust and balance of forces. 

Two lubricating systems are pro- 
vided. A multi-feed motor-driven 
lubricator supplies oil to the upper 
end of the cylinders at two points 
on the periphery of the cylinders. 
The bearing lubrication system is 
of the pressure-feed type, which cir- 


culates oil to all other parts of the 
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engine. Both webs of the crank- 
shaft are drilled and cored to con- 





duct lubricating oil to the crank pin, 
knuckle pin, wrist pins and to the 
oil-cooled pistons through a large 
drilled passageway in each connect- 
ing rod. Oil from bearings and 
pistons returns to the engine sump 
from which it is pumped through 
a cooler and returned to the engine 
system. 

When the Nordberg radial engine 
is used as a spark-fired gas engine, 
special heads are used to provide 
a compression pressure of about 
half of that used for Diesel or Dua- 
fuel operation. A patented system of 
spark ignition is used. All parts of 
the engine are designed to be 
readily accessible for inspection and 
servicing. In this engine all pistons, 
heads, liners, gas valves, and the 
like are made to be interchangeable. 

The Nordberg radial engine has 
been in service for over 18 months. 
These engines are in full production 
and 80 are being built for the new 
Texas plant of the Aluminum Co. of 
America. 


Fig. 4. Cut-away view showing piston action 
through connecting rods connected to mas- 
ter gear assembly 
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current and forthcoming developments in atomic energy 
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Are WE Here to Stay? 


The sheer horror of an atomic war will not necessarily result in the outlawing of 
atomic weapons or wars. As pointed out in this article the U.S. Atomic Energy 
Commission is inevitably committed to the development of atomic weapons but 
it so happens that scientific advances which help the development of weapons also 
advance the peacetime use of atomic energy. Perhaps in the development of 
unlimited power from atomic energy we may remove one of the major causes of war. 
New atomic power reactor to be built near Schenectady an encouraging sign 


By ANDREW W. KRAMER, Editor, Power Generation 


W HEN DR. J. ROBERT OPPEN- 
HEIMER was installed as the 
Director of the Institute for Ad- 
vanced Study at Princeton a great 
many distinguished persons gath- 
ered to do him honor, among them, 
Dr. Einstein. At the ensuing recep- 
tion many of the guests took ad- 
vantage of the opportunity to speak 
to him and to ask his opinion re- 
garding various aspects of atomic 
energy. Among them was a lady 
who gushingly asked ,“Oh, Dr. Ein- 
stein, do you think atomic energy 
is here to stay?” “That, Madam, is 
not the question,” replied the learned 
doctor. “The question is, are we?” 

Knowing Dr. Einstein’s views on 
atomic energy his answer was more 
serious, probably, than those who 
overheard him might have supposed. 
For despite the glib way the subject 
of atomic energy has been discussed 
at the. United Nations proceedings 
and the smug attitude of the military 
regarding our own atomic develop- 
ment, scientists who have the insight 
into fundamental matters that Dr. 
Einstein has, know that in the phe- 
nomenon of nuclear fission we have 
a force so terrible that it could, in- 
deed, bring on the twilight if not 
the end of our civilization. Let 
there be no mistake about our 
awfulest conception of this new force 
—we may use words such as terrible, 


awful, frightful in alluding to it, yet 
our strongest emphasis can only be 
an understatement of this most ter- 
rific thing yet known to man. 


Our Growing Stockpile 

In America, many who read brief 
reports in newspapers and maga- 
zines of our progress in the manu- 
facture and development of atomic 
weapons no doubt find comfort and 
satisfaction in the knowledge that 
we are so far ahead of other nations 
in the development of this new force. 
In this respect, atomic energy is re- 
garded somewhat as statistics con- 
cerning numbers of aircraft or naval 
vessels. Few ever stop to realize 
that in atomic war there would be 
no security of any kind, regardless 
of how big a stockpile of atomic 
bombs we might have. If the enemy 
also had a stockpile of such bombs, 
and one must assume that in an 
atomic war the enemy would have 
such a stockpile, our own bombs 
would afford no protection against 
those of the enemy. 

What is said here is not intended 
as a criticism of our own govern- 
ment’s handling of the atomic en- 
ergy question. We did issue the 
Baruch plan for international con- 
trol of atomic energy and offered to 
abide by its terms. In the absence 
of general acceptance of this plan 


among the world’s nations, we have 
no alternative but to continue to 
make and develop atomic weapons. 

That fact, however, does not 
change the overall picture—a pic- 
ture grim and foreboding. We have 
no right to assume that the very aw- 
fulness of the new force will compel 
us to do away with war. History af- 
fords us no such precedent. A Cen- 
tury and a half ago, a very wise 
American stood on the grounds of 
the Palace at Versailles and wit- 
nessed the birth of aviation—the 
sending up of the first hydrogen- 
filled balloon. The American ob- 
server, himself a scientist, was, of 
course, Dr. Benjamin Franklin. Nat- 
urally, he was tremendously im- 
pressed by the experiment and hur- 
rying back to his lodgings he wrote 
to his friend, Dr. Jan Ingenhouz, 
physician to the Empress Maria 
Theresa of Vienna. 

Fortunately, his letter has been 
preserved for us. He wrote, “It ap- 
pears to be a discovery of tremen- 
dous importance.” And he added, “It 
may give a new turn to human af- 
fairs. Convincing sovereigns of the 
folly of wars will perhaps be one 
of the effects of it since it will be 
impractical any longer for the most 
potent of them to guard his domin- 
ions.” Only we, who witnessed the 
aerial destruction of European cities 
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during the last war know how very 
wrong Franklin was. It behooves us 
not to be similarly misled. Unfor- 
tunately, intellect and good will are 
not sufficiently distributed to have 
convinced all sovereign governments 
of the “folly of wars”. As a conse- 
quence there is no other course for 
us but to prepare ourselves against 
the unpredictable future while con- 
tinuing to hope that all sovereign 
governments will eventually become 
as open minded as our own. In de- 
fault of that the world may have but 





little opportunity to explore the in- 
viting vistas now open to science 
or to enjoy the applications of re- 
search which promise such great 
benefits to men. 

The question has been raised as 
to whether scientists acted wisely 
in presenting a problem of such 
magnitude and apparent insolubil- 
ity to the statesmen of the world. 
Of course, they had no option, for 
as Dr. Fermi has said, “Once basic 
knowledge is acquired, any attempt 
at preventing its fruition would be 
as futile as hoping to stop the earth 
from revolving around the sun. And 
we know, too, that during the course 
of the war it was prudent to assume 
that we were in a race against time 
to develop an atomic explosive be- 
fore that goal was reached by our 
enemies.” 


Purpose of U.S. Atomic Energy 
Commission 


As pointed out in other articles in 
this section, the U.S. Atomic Energy 
Commission is concerned with the 
use and development of atomic en- 
ergy for peaceful purposes but the 
fact remains that under the provi- 
sions of the Atomic Energy Act of 
1946 it is declared to be the policy 
of the people of the United States 
that the development and _ utiliza- 
tion of atomic energy for improving 
the public welfare and increasing 
the standard of living shall be “sub- 
ject at all times to the paramount 
obiective of assuring the common 
defense and security.” The result 
of this, in the world as we find it 
today, is that the major preoccupa- 
tion of the committee of necessity 
should be, and is, the active devel- 
opment and production of atomic 
weapons. It is fortunate, however, 
that in the fundamental science as 
well as the technology connected 
with nearly every phase of the work 
on military applications of atomic 
energy, the peaceful arts are simul- 
taneously advanced. 

Also, at.the present time, both the 
air forces and the navy are vitally 





interested in atomic power develop- 
ment from the standpoint of aircraft 
and ship propulsion and apparently 
have been able to put considerable 
pressure on the Commission to 
sponsor atomic power projects. The 
work under way at Brookhaven Na- 
tional Laboratory has been re- 
ferred to as has also the work under 
way at Argonne National Laboratory 
near Chicago. Both of these labora- 
tories are engaged in the develop- 
ment of a high temperature type of 
reactor, and these projects naturally 
would result, if successful, in the 
actual production of power. 


New Atomic Power Reactor to be 
built at Schenectady 


Now, however, comes the encour- 
aging news that the U. S. Atomic 
Energy Commission is acquiring 4500 
acres of land in Saratoga County, 
New York, as the location of an ex- 
perimental atomic power plant for 
studies in the generation of electric 
power from nuclear energy. 

The plant will be part of the fa- 
cilities of the Knolls Atomic Power 
Laboratory, operated for the Com- 
mission by the General Electric Co. 
at Schenectady. 

The new Knolls reactor is one of 
two now being designed especially 
for the study of high temperature 
operation and the production of 
power. A different type of reactor 
but for a similar purupose is planned 
at the Argonne National Laboratory 
near Chicago. The design of both 
these reactors is directed to the 
problem of power generation by nu- 
clear fission but by different meth- 
ods, and both are expected to yield 
important data leading ultimately to 
the design of reactors which will 
produce power on a practical scale. 
They will also be valuable in solving 
some of the problems involved in 
“breeding”! nuclear fuel. 

The Knolls Atomic Power Labora- 
tory was established in November 
1946 to carry on research in all 
phases of atomic power development. 
It is located on a site of some 189 
acres obtained from the General 
Electric Co. and adjoining the com- 
pany’s own fundamental general re- 
search facilities. This site is not 
large enough to accommodate the 
new reactor and generating system. 

The area for the new installation, 
upon which preliminary construction 
work will begin this fall, lies near 
West Milton, 10 miles west of Sara- 
toga Springs and 15 miles northeast 
of Amsterdam. It is about 18 miles 
north of the Knolls Atomic Power 
Laboratory facilities. 

Choice of the location was guided 
by the need to have the proiect near 
enough to Schenectady to permit 
ready and frequent use of the exten- 
sive technical and ‘scientific re- 
sources of the plant and laboratories 
of the General Electric Co. Other 


1See, The Importance of Breeding in Nu- 
clear Power Development. By Andrew W. 
Kramer; Oct., 1948 issue, page 86 
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important considerations in selection 
of the site were availability of water 
and power and suitability of under- 
lying formations for the installation 
of heavy concrete structures. 

The size of the acreage to be ac- 
quired was determined by safety and 
security requirements and by the 
need to provide freedom of labora- 
tory action in carrying out experi- 
mental work, including the handling 
of radioactive materials. Additional 
advantages of the site are that it 
will require the displacement of few- 
er people and involve land of less 
agricultural productivity than other 
locations considered. 

Operation of the reactor will in- 
volve the production and handling 
of radioactive materials, carried out 
in a closed cycle process that does 
not permit the escape of radioactive 
liquids or dust. In designing the 
Knolls reactor, G-E scientists and 
engineers have available the results 
of more than five years of experi- 
ence of reactor operation in the 
United States. Experience in han- 
dling radioactive materials at many 
installations of AEC and nongovern- 
mental institutions will be utilized 
on this project. 

In authorizing the acquisition of 
the site, the Commission considered 
the dangers which might be created 
by a serious accident to the reactor. 
It is not possible to have a bomblike 
explosion. The rare type of accident 
which may create off-site hazards is 
in the nature of major damage to 
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the reactor resulting from sabotage, 
severe earthquake, or the remote 
possibility of simultaneous failure 
of all safeguards and control mech- 
anisms. 

In view of the remoteness of these 
contingencies and the emphasis on 
safety measures to be built into the 
plant, the Commission and the Com- 
pany have concluded, on the basis 
of careful study by their respective 
staffs together with expert consult- 
ants, that the establishment of the 
plant on this site is fully justified. 
Throughout the development of de- 
tailed design, however, and during 
construction the work will be under 
continuing review, with testing of 
safety mechanisms prior to installa- 
tion and final re-examination of the 

(Continued on page 126) 
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How Many Boiler Units for a Small Plant? 


While the requirements of many of the smaller industrial plants are well within 
the capacity of a single boiler unit, and the single unit is probably the least ex- 
pensive to install and operate, it may not always be the best bet in the long run. 
This point is stressed in the following analysis of a typical case, in which initial, 
operating, and maintenance costs, and the flexibility of the plant are compared 


By WILLIAM W. GAYLORD, Consulting Engineer 


‘THE TOTAL STEAM LOAD in 

many of the smaller industrial 
plants is well within the capacity of 
a single modern boiler unit. Where 
new boilers are being planned for 
such a plant, or old boilers are to 
be replaced, the question whether to 
use one or more units usually comes 
up. 

The single unit will be the sim- 
plest, and probably the least ex- 
pensive to install, but it may not be 
the least expensive to operate. Then, 
too, if it has to be shut down for 
repairs or cleaning, the whole plant 
must be shut down. 

Two units, each of one-half the 
total capacity required, would make 
a more flexible plant and permit at 
least half the plant to be operated if 
one unit had to be shut down for any 
reason. If each unit were two-thirds 
the total capacity required, it is 
probable that one boiler could carry 
the whole plant load if the shut- 
down of one boiler occurred in any 
but the most extreme weather. 
Three units, each of about 40 per 
cent of the total capacity required, 
would make a still more flexible 
plant. 

It is often desirable to provide 
space in the boiler room so that ad- 
ditional units can be installed to take 
care of a reasonable increase in the 
maximum steam demand should 
such occur due to plant growth. The 
analysis of a typical case will illus- 
trate what can be expected with 
different sizes of units as outlined 
above. 

Consider a plant having a con- 
siderable process steam load in addi- 
tion to the seasonal heating load. 


The figured maximum steam demand 
for the equipment to be installed is 
24,000 lb per hr. From data col- 
lected in a similar plant, it appears 
that the average day load for a cold 
winter day will be about 20,000 
lb of steam per hr and the average 
summer day load about 11,000 lb 
per hr. It will be necessary to keep 
some process equipment hot 24 
hours a day, so the minimum steam 
load is expected to be about 1000 
lb per hr. Estimates based on data 
from a similar plant indicate that 
the total annual steam required will 
be about 73,000,000 Ib. 

It is expected that the maximum 
steam load may, in time, be in- 
creased by about 50 per cent due to 
plant extensions. Space will be pro- 
vided in the boiler house for a unit, 
or units, to give this additional 
capacity, but equipment will be in- 
stalled for present load only. 


Initial Investment ; 

Data have been received on water 
tube boilers of the type chosen, in 
a range of sizes with maximum out- 
puts varying from 10,000 lb of steam 
per hr up to 30,000 lb per hr. 
Analysis of these data indicates that 
a single unit plant will have the 
lowest first cost. To provide some 
margin over the maximum estimated 
load, a unit having a heating sur- 
face of 4275 sq ft, and equipped to 
burn sufficient fuel to produce 28,800 
lb of steam per hr, would bé chosen. 
The estimated cost of this unit, com- 
plete with setting and fuel burning 
equipment, is about $42,500. The 
auxiliaries and building would add 


about $33,000, making a total cost of 
about $75,500. 

If a two unit plant were to be 
chosen, each unit should have about 
2400 sq ft of heating surface and be 
equipped to burn sufficient fuel to 
produce about 16,000 lb of steam per 
hr. The estimated cost of these two 
units, complete with settings and 
fuel burning equipment, is about 
$50,000. The auxiliaries and build- 
ing would add about $34,500 making 
a total cost of about $84,500. 

For a three unit plant, each unit 
should have about 1650 sa ft of heat- 
ing surface and be equipped to burn 
sufficient fuel to produce about 
10,500 lb of steam per hr. The esti- 
mated cost of these three units, com- 
plete with settings and fuel burning 
equipment, is about $50,000. The 
auxiliaries and building would add 
about $35,500, making a total cost of 
about $85,500. 


Operating Costs 


To compare operating costs an 
estimate of the fuel required based 
on using No. 6 fuel oil was made. 
In making this comparison, the num- 
ber of hours the plant would operate 
at various percentages of full steam 
output was based on data taken 
from operating records of a similar 
plant. These showed that the ex- 
pected load would be less than 30 
per cent of capacity for more than 
60 per cent of the time. These figures 
showed that the single unit plant 
would require about 620,000 gallons 
of oil per year; the two unit plant 
606,000 gallons; and the three unit 
plant 605,000 gallons. At 5 cents per 
gallon for oil, this could make the 
annual fuel costs $31,000 for the 
three unit plant. If fixed or capital 
costs are taken at 10 per cent to 
cover taxes, interest and deprecia- 
tion, these will be $7550 for the 
single unit plant; $8450 for the two 
unit plant; and $8550 for the three 
unit plant. 


Comparing fuel and capital costs 


82 November, 1948—POWER GENERATION—Chicago, Ill. 


















only, the annual cost would be 
$38,550 for the single unit -plant; 
$38,750 for the two unit plant; and 
$38,800 for the three unit plant. 
These are so close as to leave very 
little choice, but when maintenance 
costs, convenience of operation, and 
protection against shut-downs are 
considered, we get quite a different 
picture. 


Maintenance 


In the case of the single unit plant 
any cleaning, inspection or repairs 
would have to be done on an over- 
time basis as the unit must be oper- 
ated all of the time the plant is in 
operation. The maintenance cost 
would also be higher as every effort 
would be made to keep the unit on 
the line until the regularly sched- 
uled shut-down rather than to take 
care of minor adjustments and re- 
pairs as soon as discovered. Should 
any serious trouble develop that 
made it necessary to shut the boiler 
down, the whole plant must be shut 
down. While the availability factor 
of modern boilers is well over 90 
per cent, this possibility must be 
considered. 

With the two unit plant there will 
be six or seven months out of the 
year when one unit will carry the 
whole load so that any major repairs 
could easily be made during this 
period. It would also be possible to 
shut down one unit long enough to 
make minor repairs or adjustments 
during the off-peak hours the rest 
of the time. Should any serious 
trouble develop with one: unit, it 
would not be necessary to shut the 
plant down, as it could probably 
operate at from 70 per cent to 80 
per cent capacity on one unit even 
in the most extreme weather. 

The three unit plant would be still 
more flexible in that all units run- 
ning can be operating at their most 
efficient load and it would provide 
almost complete insurance against 
plant shut-downs. 


Plant Growth 


Finally, consideration should be 
given to the investment and operat- 
ing costs should the load increase to 
a point where an additional boiler 
unit is required. It is almost always 
desirable to have all of the units in 
a plant of the same size so that only 
one set of spare parts need be car- 
ried. In this case, for simplicity, it is 
assumed that the maximum steam 
load will be increased in a single 
step from 24,000 lb per hr to 36,000 
Ib per hr so that the one unit plant 
now becomes a two unit plant with 
a capacity of 57,600 Ib of steam per 
hr; the two unit plant becomes a 
three unit plant with a capacity of 
48,000 lb per hr and the three unit 
plant becomes a four unit plant with 
a capacity of 42,000 lb per hr. As- 
suming the additional units to cost 
the same as the original units in 
each case, the total cost of the two 
unit plant is $119,000; that of the 





three unit plant $110,500; and that 
of the four unit plant $103,000. We 
now have the data on which to 
choose the unit or units for the in- 
stallation. 

The single unit, while lowest in 
first cost, is enough higher in fuel 
cost to nearly off-set this and its 
failure might easily cause an ex- 
pensive plant shut-down. The first 
costs and fuel costs of the two and 
three unit plants are so nearly alike 
that there is very little choice, but 
the three unit plant offers more 
flexibility and insurance against 
shut-downs. It also has some ad- 
vantages in flexibility if the load is 


TORSIONAL VIBRATION 
AND CRITICAL SPEEDS 
By CHARLES BEHRENS 


How MANY TIMES have you been 
irritated as the refrigerator sud- 
denly started up and the dishes on 
the pantry shelf began that constant 
hum, or the coffee-pot began to 
dance around on the stove? Or while 
riding on the street-car on the way 
to work—your newspaper begins to 
blur and jump so that you can only 
read when the car stops to pick up 
another passenger? Annoying vibra- 
tions like these are quite common, 
and while most of-us have come to 
regard them as necessary evils, we 
are still quick to notice them. 


The word “vibration” usually 
brings to the average person’s mind 
the mental picture of some object 
undergoing a very rapid shaking or 
trembling movement; the way we 
shiver when we climb out of our 
warm bed on a cold morning! This 
is an obvious conception since that 
type of vibration is undoubtedly the 
most common and simplest to under- 
stand. Generally speaking, a vibra- 
tion is a periodic motion which re- 
peats itself, in all its particulars, 
after a certain interval of time. 


The development of high speed 
engines, steam turbines, generators, 
and other rotating machinery, em- 
phasized vibrations to the point 
where vibration control is now an 
important problem to the design en- 
gineer. Most machines are now 
mounted on springs or rubber cush- 
ions so as to isolate the vibrations 
from the structure to which it is 
attached. The introduction of higher 
and higher rotative speeds, coupled 
with the increased. power output of 
engines and turbines, introduced 
another form of vibration, known as 
a torsional vibration, which previ- 
ously did not have to be considered. 
Today, torsional vibration is a com- 
mon and serious problem in the de- 
sign of engine crankshafts and tur- 
bine rotors and unless the designer 
properly allows for this condition, 
failure of the crankshaft or rotor 
may. be the result. 
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to be increased and then becomes 
the lowest cost plant. 

Thus in the case assumed, the 
three unit plant would be first 
choice, with the two unit plant a 
close second; but under other con- 
ditions it might work another way— 
thus showing the desirability of 
making an analysis of both invest- 
ment and operating costs before de- 
ciding on the number of units to use. 


A conception of torsional vibration 
is usually rather difficult to form 
because, unlike the more common 
types of vibration, it involves an en- 
tirely different and unique type of 
vibratory motion—a motion which 
consists of a “vibratory twist” super- 
imposed upon the actual rotation of 
a shaft. This “vibratory twist,” like 
other vibrations, is constantly chang- 
ing from a positive maximum to a 
negative maximum. The maximum 
value of the amount of the twist is 
called the amplitude of the vibration. 
The interval of time, usually meas- 
ured in seconds, required for a vi- 
bration to repeat itself, is called 
the period of the vibration; the re- 





























Your Newspaper Begins to Blur 


ciprocal of the period is known as 
the frequency. 

In order to obtain a mental picture 
of the action of a torsional vibra- 
tion, let us imagine that we have a 
piece of wire and have one end of it 
fastened in a vise. Suppose now we 
were to take a pliers and twist the 
free end; incidentally, how much we 
twist the wire will be directly pro- 
portional to the force we apply and 
the stiffness of our wire. If now, 
we suddenly released our grip, the 
wire would, quite naturally, un- 
twist. However, after untwisting, 
the wire will “wind-up” again in the 
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opposite direction. The wire would 
continue to twist and untwist, each 
time a little less than the time be- 
fore, until, after the lapse of a 
period of time, these torsional vibra- 
tions would eventually “die out” 
because of the dampening properties 
of the wire. However, if we were to 
again apply our torque, or twisting 
force, at just the proper instant, the 
twist would become greater than be- 
fore. Also, if a series of similar im- 
pulses were applied, the amount that 
our wire is twisted, or the amplitude 
of the vibration, will be definitely 
increased. It is simple to understand 
that if our torque is great enough, 





Torsional Vibration 


and applied enough times, the wire 
may easily be twisted off. The action 
may be compared to that of pushing 
a person in a swing to make him 
swing higher. You give the swing a 
shove when it is at its highest point 
and about to change direction. Con- 
versely, if you want to stop the 
swing, you push against it as it 
travels toward its highest: position, 
or oppose the uniform motion of the 
swing. This may also be true in the 
case of our vibrating wire. If an 
opposing torque, that is, one which 
was not applied at the proper in- 
stant, were exerted on the wire, the 
result would be to decrease the 
amount of twist, or shorten the 
period of time required for the 
vibrations to cease. 

‘ Obviously, engine crankshafts are 
not held rigidly fixed at one end, 
but revolve between bearings. How- 
ever, the generator rotor or fly- 
wheel, which if usually attached to 
one end, provides essentially the 
same conditions. If just an ordinary 
force, supplied by the piston or tur- 
bine blade, is applied, the shaft 
would merely twist as before, in- 
stead of begin to rotate. Also, the 
amount that the shaft is twisted 
would be seen to decrease from a 
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maximum amount at the crank to 
zero inside the hub of the fly-wheel. 
That point is called a node because 
there is no twist at that location. If 
the system is rotating and a force is 
applied, this twisting action will 
also occur as when the fly-wheel 
was at rest. 

Let us see what happens to the 
crankshaft of a one cylinder engine. 
At the first explosion in the cylinder 
the shaft will twist as before, and 
begin to vibrate torsionally. The 
next firing impulse would probably 
oppose the oscillation set up by the 
original explosion and tend to re- 
duce the amplitude of the vibration. 
It should not be difficult to under- 
stand that at very definite speeds 
of our engine, the firing impulses 
may be synchronized with the natu- 
ral vibration of the shaft set up by 
the original explosion. At such 
speeds, known as “critical speeds,” 
the forces delivered to the crank- 
shaft would add to the existing 
amount of twist and increase it 
markedly. Under such a condition, 
where the rate of impulses delivered 
by the engine is equal to the number 
of free vibrations of the crankshaft 
per unit time, “resonance” is said 
to exist. When resonance occurs, the 
amplitude of torsional vibration 
theoretically rises to infinity. Ac- 
tually, it never reaches that point, 
but it does increase tremendously. 
This condition imposes additional 
stresses on the crankshaft which 
vary in intensity along the shaft and 
attain their greatest value at the 


Paper Mill Uses 


nodal point. These stresses are 
repetitive stresses, and induce fatigue 
which often results in failure of the 
crankshaft. 

These critical speeds are obviously 
of extreme importance to the de- 
signer. To avoid trouble from tor- 
sional vibrations as far as possible 
it is very desirable to be able to 
determine the critical speeds of a 
crankshaft or turbine rotor in ad- 
vance so that the machine may be 
designed in such a way that it will 
never be permitted to operate at 
those speeds. For most practical 
purposes, the first critical speed is 
usually only of importance as the 
second is only occasionally reached. 
To avoid danger of operation at the 
critical speed, the designer may use 
some of the following procedures: 

1. If the engine operates at a con- 
stant speed, as a synchronous-gen- 
erator drive, changes in the stiffness 
of the shaft or variations in the shaft 
itself can be made so as to remove 
the operating speed sufficiently far 
from any critical speed. 

2. This procedure will normally 
take care of the problem if the en- 
gine has to operate over a narrow 
speed range. If it does not, the se- 
verity of the critical speed may be 
reduced by changing the firing order. 

3. If a wide range of speed is re- 
quired, as in a Diesel locomotive, it 
may be very difficult, if not impos- 
sible, to avoid the danger of torsional 
vibration by means of 1 and 2. An 
artificial damper should then be in- 
stalled. 


1400 psi Back-pressure Steam Engines 


WE ARE QUITE ACCUSTOMED 

in this country to steam pres- 
sures of from 1200 to 1400 psi in 
fact, even as high as 2300 psi as at 





Twin Branch Station, but we do not 
ordinarily associate such steam pres- 
sures with steam engines. For this 
reason, the engine shown in Fig. 1 


SULZER 
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Fig. |. Sulzer high-pressure beck-pressure steam engine rated at 1200-hp 
at a live steam pressure at 1400 psi in paper mill 
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TOW is of interest since this 1200-hp, high 
se- back pressure engine operates at live 
7 be steam pressure of 1400 lb. Described 
‘der. in the No. 1 1948 Sulzer Technical 
re- Review, this engine was installed as 
e, it a “topping” unit in the power plant 
pOos- of an existing paper mill. It is one 
onal of two such engines constituting the 
An high pressure unit. The flow diagram 
-in- of this plant is shown in Fig. 2. 
Additional Electrical Energy 
The steam supplied by the boiler is 
expanded in the two high back-pres- 
sure reciprocating engines (3) down 
to 120 psi and then goes to a steam 
transformer (4) in which steam at 
1 100 psi is generated and supplied to 
the existing low-pressure system. 





Part of the steam from the trans- 


) not former is brought up to 430 F in an 
poe intermediate superheater (5) for 
g I manufacturing requirements. The 


additional electrical energy required 
is supplied by a water power plant 
(9) operating in parallel, or else by 
the electricity works. The existing 
low pressure boilers (10) serve as a 
standby. This plant has been in 
service for ten years and has given 
complete satisfaction. The 1400 lb 
engines were built by Sulzer Bros. 
Ltd., at Winterthur, Switzerland. 
As in this case, the solution of a 
power problem is not necessarily the 
design. of a new steam installation, 
that is a new power plant. Great 
savings are possible by the modern- 
izations and extension of the exist- 
ing plant. Such modernization is jus- 
tified not only where a plant has 
ceased to be capable of meeting ris- 
ing power and heat requirements 
but also where the heat utilization 
and thus the economy of the plant 
is no longer satisfactory. The capital 
outlay for such alterations can 
usually be covered in a fairly short : 
time by the savings that result. "No, | don't think it's a bit funny—and put that nameplate back on my desk!" 
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KEEP SHOVELS SHARP 
AND BRIGHT 
By JOHN G. REYNOLDS 


Our “Super” has a pet peeve that 
will set him off on a tangent quicker 
than a vote at UN headquarters will 
cause the Russian delegates to take 
a walk. However, in the “Super’s” 
case it doesn’t take some phase of 
international relations to stir up his 
gander; the sight of a dirty or mud 
covered shovel on one of our trucks 
or in the storeroom is enough to 
start a general inspection of all tools. 

Perhaps it’s because of the “Super” 
that the boys in our plant do a better 
job of taking care of our shovels 
than is done in many plants, but 
our system is paying off so I’ll pass 
along a few of our shovel-care 
routines in the hope that they will 
land where they will do the most 
good. 

Here they are, just the way our 
“Super” passes them out to us: (1) 
Keep shovels bright and shiny; if 
they are allowed to rust, dirt will 





How To Sharpen a Shovel 


stick to them and double the effort 
required in using them; (2) a shovel 
which has been allowed to become 
rusty can be brightened with a fine 
sand paper or emery paper followed 
by treatment with oil or an anti- 
rust compound; (3) shovels shoul 
always be thoroughly cleaned and 
oiled after use; (4) shovels should 
be sharpened so that the back of 
the shovel is perfectly flat from the 
cutting edge back and with a uni- 
form bevel along the cutting edge 
on the face of the shovel; the bevel 
should be rather steep so as to give 
the cutting edge some stability oth- 
erwise it will tend to burr and inter- 
fere with proper digging (see 
sketch) 

Our final shovel routine is an 
occasional treatment of the handle 
with a solution made up of 2/3 lin- 
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seed oil and 1/3 turpentine, which 
acts as a preservative. For safety’s 
sake all rough and splintery edges 
should be carefully sanded off before 
applying the treatment. 


TIPS ON INSULATING STEAM- 
TRACED AND STEAM-WRAPPED 
LINES 


By THE MAGNESIA INSULATION 
MFRS. ASSOC. 


IN THE CASE of steam-traced pip- 
ing, a steam line, generally an inch 
or less in diameter, is run parallel to 
a process line carrying material 


* which must be kept hot. With steam- 


wrapped piping, the steam line is 
wrapped spirally around the process 
line. In either case the insulation 
construction should surround both 
pipes so as to permit the heat to be 
transferred from the steam to the 
process line. 


With steam-traced lines, half-sec- 
tions of semi-cylindrical molded pipe 
insulation, each half of a size appro- 
priate for its respective line, should 
be fitted around the process line and 
the steam pipe. At the two sides, 
blocks of the same thickness as the 
pipe insulation and cut to fit, should 
be carefully fitted between the semi- 
cylindrical sections. The half-sec- 
tions and the side blocks should be 
tightly butted together and firmly 
fastened in place with iron wire. All 
the joints should be pointed up with 
asbestos cement, and the entire 
outer surface covered with a layer 
of the cement reinforced with hex- 
agonal wire mesh and troweled to a 
smooth, hard finish. In some cases, 
before the insulation is applied, the 
two lines may be wrapped with wire 
mesh. 

Steam-wrapped piping should be 
covered with a layer of galvanized 
expanded metal lath, laced in place 
with iron wire. The lath serves as 
a firm foundation for the insulation 
which should then be applied. Semi- 
cylindrical or segmental pipe insula- 
tion should be used, the size of the 
insulation depending upon the diam- 
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PIPE INSULATION 
AND BLOCKS 


Magnesia insulated steam traced pipe for 
an indoor installation 
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eter of the process pipe plus the 
steam pipe. Insulation application is 
the same as for any pipe insulation 
job. The insulation sections are ap- 
plied, joints butted tightly together, 
and fixed in place with iron wire. 


Depending upon the operating 
conditions involved, various finishes 
such as cement, sewed canvas, 
asphalt saturated asbestos roofing 
felt, metal jackets, etc., may be used 
to cover the insulation. 


ECCENTRICITY IN COMMUTATORS 
By W. E. WARNER 


Eccentricity is likely to develop 
in all commutators, especially in 
machines which have seen much 
wear. In high speed machines this 
may cause much trouble, especially 
as the distortion which causes ec- 
centricity is magnified at high speeds. 
The causes are the out of round 
rotation which is likely to occur 
when the machine is running. First 
there is the natural whip of the shaft 
which causes a certain amount of 
distortion at high speeds, but this is 
small as the commutator is closely 
supported by a bearing. 


The usual practical cause is warm 
bearings combined with an unequal 
magnetic pull around the circum- 
ference of the armature. Bearings 
are bound to wear in time, but 
whenever possible, ball or roller 
bearings should be used as with 
these the wear is negligible. With 
plain bearings proper lubrication, 
using a sufficiently heavy lubricant, 
will help to prevent out-of-round 
rotation by helping to take up the 
clearance. 


There is also the question of a 
non-uniform magnetic flux round 
the armature. The usual cause of 
this is unequal air gaps. If the air 
gap is smaller between some pole 
pieces and the armature, than others, 
the armature and shaft will be 
drawn hardest to one side giving the 
commutator and armature shaft an 
out-of-round rotation. Under these 
conditions the wear of the brushes 
will soon cause the commutator to 
assume an eccentric shape. 


These unequal air gaps may also 
cause bearing wear and heating. 
Even a small amount of bearing 
wear is magnified when the arma- 
ture shaft is working at full speed, 
therefore the bearing clearance must 
be kept as small as is consistent with 
safe operation. 


SELECT PAINT FOR SUITABILITY 
AND LASTING WEAR 
By JOHN G. REYNOLDS 


LIKE MANY OTHER companies we 
have discovered through the well- 
known trial and error method that 
the selection of paints used for pro- 
tection of outdoor structures and 
equipment must take into consider- 
ation the materials used in the con- 
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struction of the equipment, the 
present condition of the equipment 
and the conditions of exposure to 
which the equipment may be sub- 
jected. With those considerations in 
mind it is plain to see that paints 
used around the plant should com- 
bine the greatest possible rust-in- 
hibitive and protective properties 
with a convenient and simple meth- 
od of application and as it is not 
always possible to clean equipment 
thoroughly the paint should bond 
well with firm rust. Also the paint 
must adhere to galvanized surfaces 
as well as black iron; the resulting 
film should resist wind and weather, 
including rapid changes in tempera- 
ture and provide protection from 
chemical fumes. 

To locate a paint possessing all 
of those qualities was a task that 
had our purchasing agent talking 
to himself until he discovered a paint 
known as “Subalox.” This paint is 
based on a colloidally dispersed and 
amorphous pigment of sub-oxide of 
lead which is so chemically active 
that it beneficially changes the film 
through weathering, increasing its 
rust inhibitive properties as well as 
its hardness. Because it acts very 
much as a filler and digs into the 
surface it is ideal as a primer on 
bare or rusty surfaces. On the other 
hand it also lies smoothly over the 
surface and has some of the leafing 
associated with aluminum, making it 
especially suitable for applications to 
galvanized surfaces, over old paint 
and as a single or finishing coat. 

We have found Subalox unex- 
celled for painting lined stacks or 
unlined stacks. The regular mixture 
will withstand temperatures ranging 
up to 350 to 400 F metal temperature, 
and a special heat resisting variety 
is reinforced for particular condi- 
tions and will withstand possible 100 
deg additional temperature. For 
stacks having a metal temperature 
(metal temperature is estimated to 
be the temperature of the gases at 
the intake plus maximum weather 
temperature divided by two) of 500 
deg a variety of the paint known as 
Aluminox CG! is recommended. For 
boilers not subject to water or 
weather, Aluminox C! give exceed- 
ingly good results with a very bright 
appearance. 


Mo yspENvuo is used chiefly as an 
alloy in the production of high-speed 
tool steels, in alloy steels for Diesel 
engines, automobiles, trucks, air- 
craft, and also as a catalyst in the 
chemical production of colors for 
dyes and in the electronics industry. 
Prior to World War I, says a 
Twentieth Century Fund _ report, 
only 13 per cent of the world’s small 
output was produced in the United 
States. In 1937, however, we were 
responsible for 92 per cent of world 
production and 37 per cent of world 
consumption. 
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FLUORESCENT LAMP MYSTERY 
By CLARENCE W. HOPE 

AN INTERESTING electrical problem 
arose in our plant recently. The 
electrician was sent out to replace 
an incandescent lamp fixture with 
a fluorescent lamp unit, the fixture 
in question being No. 4 on the ac-. 
companying diagram. He removed 
fuse No. 2 which controlled lamps 
No. 3 and No. 4 and installed the 
fluorescent fixture. About the time 
he finished the klaxon relay began 
to operate and every time its con- 
tacts closed lamp No. 3 would light 
up brightly, much to his surprise. 

We were curious about what 
caused this condition and assumed 
that there must be contact between 
the telephone wires and the light 
wires. We started to look for the 
fault when lamp No. 3 started to 
glow at one-half voltage and we 
received word from the next floor 
that the wall fan would run at only 


one-third speed and hall light No. 
2 burned dimly. The klaxon started 
again and light No. 3 came on 
brightly while light No. 2 went out. 
We realized that the trouble was 
in the method of wiring—not a fault 
—and so traced out the wires in the 
conduits to enable us to draw the 
diagram as shown. With this we 
were able to understand what was 
causing these will-o-the-wisp light 
flashes and dimly burning bulbs, for 
the solution lay in the fact that the 
fuses in the panel board supplied 
both 110 v and 220 v apparatus. 
With fuse No. 2 removed, current 
flowed through fuse No. 1, switches 
and lamps No. 1 and No. 3 to the 
neutral, making a series circuit on 
the 110 volts. Current also flowed 
through the 220 volt transformer 
and the wall fan to lamp No. 3 and 
the neutral. No. 3 lamp would then 
burn at about one-third voltage. 
When lamp No. 2 was switched on, 
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it glowed at about one-half voltage 
and caused No. 3 to do the same. 
When the klaxon relay was started 
it put a load on the transformer al- 
lowing more current to flow through 
it so that lamp No. 3 burned at full 
voltage while lamps No. 1 and No. 
2 would go out. 

Though the solution was simple 
it certainly had us guessing for a 
while. It also shows why units should 
not be wired this way. 


POWER FROM PROCESS 
STEAM AT ROEBLING’S 


IN THE AuGusT issue of POWER 
GENERATION appears an article by 
Wm. E. Zelley titled “How Power 
from Process Steam Will Pay at 
Roebling’s.” 

The information on cost compari- 
sons of purchased power and gen- 
erated power is fine, except that it 
is considerably short of telling the 
whole story. 

I believe that the following points 
should be included in order to 
make the subject article complete: 


1. (a) Cost of installing new low- 
pressure equipment to sup- 
ply process steam to replace 
old inefficient equipment. 

(b) Cost of purchasing all elec- 
tric power. 

(c) Cost of operation of new low- 
pressure equipment includ- 
ing fuel and labor costs. 

(d) Amortization and interest 
costs for new low-pressure 
installation. 

2. (a) Cost of installing new, 
relatively high-pressure 
equipment, including steam- 
generating equipment and 
electric-generating equip- 
ment, including the conden- 
ser equipment. 

(b) Cost of generating process 
steam, generating a part of 
the electric power, and pur- 
chasing the remainder of the 
electric power, including fuel 
costs and labor costs. 

(c) Amortization and interst costs 
for new, relatively high- 
pressure steam generating 
and electric generating 
equipment, including the con- 
denser equipment. 

By including the points as out- 
lined in the above paragraphs, the 
comparison will bring out the fol- 
lowing information: 

A. The difference in cost of equip- 
ment and piping between the 
low-pressure installation and the 
relatively high-pressure installa- 
tion. 

B. The difference in amortization 
and interest costs between the 
two systems. 

I believe that an analysis of the 


material presented in Mr. Zelley’s 
article on the basis outlined in this 
letter will give a clearer conception 
of the return on investment than 


indicated by the 
article. 


figures in the 
Rosert H. SHANNON 
Havertown, Penna. 

Editor’s Note:—The above proce- 
dure is, in general, followed by all 
competent power engineers in an- 
alyzing a proposed plant. However, 
Mr. Zelley refers at the beginning 
of his paper to a survey of load 
conditions and other factors. In view 
sof the details in the paper, it does 
not seem reasonable that the survey 
should have failed to cover the 
points brought out by Mr. Shannon, 
even though they were not brought 
out in the original paper. We have 
asked Mr. Zelley about them. 


HOW A LEAKING DISCHARGE 
VALVE CAN STALL AN AIR COM- 


PRESSOR 
By H. B. McDERMID 

Or A LARGE power plant construc- 

tion job, a sub-contractor on 
small steel details had a nearly new 
gas engine driven portable air com- 
pressor for use in his riveting work. 
The unit was designed with its com- 
pressor cylinder set in tandem above 
the engine cylinder, with, of course, 
a common piston rod for the two 
cylinders. It commonly operated to 
build up 110 psig in its air receiver, 
and was capable of producing all 
the volume needed for the riveting 
hammers on the job. 

One day the unit stalled with only 
about 70 psig air pressure in the 
tanks. This was too little to do any 
riveting work, and no amount of 
coaxing and re-starting, and chang- 
ing of the gas engine mixture would 
do any good; the outfit would pump 
up to a low pressure and stall every 
time. The steel foreman tried all 
the tricks he knew to no avail, and 
finally appealed to a mechanical 
foreman nearby for advice. Some 
air compressor experience, and a 
few moments study of the symptoms 
enabled him to solve the problem 
and diagnose the trouble. 

A Leaking Discharge Valve 

Due to the gas engine design, with 
no great excess power in its size, 
the usual indications of excess heat 
failed to show up for the leaking 
air compressor discharge valve 
which proved to be the trouble: 
The gas engine could provide only 
a small percentage of overload pow- 
er, due to the fact that its cylinder 
had to work at atmospheric pressure. 
Therefore, it could get practically 
no increase in fuel, nor the air with 
which to burn it. The cylinder size 
was fixed—so once operating at ca- 
pacity, there was no way to increase 
the load it could carry. There was 
nothing the unit could do but stall, 
when the load was increased by the 
leaking valve, without operating 
long enough to produce the usual 


excessive heat in the’ compressor 
discharge pipe. 

The writer has known of electric 
motor driven compressors, with wel! 
engineered V-belt drives to motors 
of a considerable percentage of 
overload capacity, that would heat 
the compressor discharge pipe to a 
bright red for ten feet from the cyl- 
inder when the valve leaked. An 
accompanying threshing and distress 
would show up in the belts, when 
the really good operator was away 
for only a few minutes. The only 
course was an immediate shut down, 
and as rapid a repair as possible, 
with the later setting up of a proper 
schedule of maintenance for the 
discharge valves at regular, rigidly 
followed intervals. 

In the case just described, the 
danger of an explosive mixture of 
gases under high pressure from the 
overheated lubricating oils is not 
to be ignored, especially since plenty 
of highly incandescent carbon and 
metals are present to set it off. One 
hears of such troubles, and the 
writer is not one who needs first 
hand proof of the danger before he 
will take reasonable precautions. 


How Leaky Valve Stalls Compressor 


The following is an analysis of 
what happens in the above examples 
with the leaky compressor discharge 
valves. In the normal air compres- 
sor piston stroke, the intake valve 
opens as the piston recedes from the 
head of the cylinder; at the end of 
the intake stroke there is a pressure 
within the cylinder, somewhat less 
than atmospheric. As the piston 
starts to compress that charge, the 
pressure within the cylinder builds 
up gradually, until the discharge 
pressure is reached. The last small 
percentage of the stroke is com- 
pleted under discharge to the sys- 
tem. Now, suppose the.« discharge 
valve leaks badly, the high pressure 
air fills the cylinder as the piston 
recedes from the head, and the cyl- 
inder is full of air at more or less 
high pressure. This depends on the 
severity of the valve leak, at the 
start of the compression stroke, in- 
stead of the normal pressure of one 
atmosphere or less. The unit is 
forced to work at nearly maximum 
load for the full stroke, instead of a 
very light load at the beginning, 
building up to the maximum load 
at the last end of the stroke, as in 
normal operation: As a result, in 
the case of the gas engine driven 
unit, the machine. simply stalls and 
can go-no farther till the offending 
valve is put in proper order. In the 
motor driven case, the outfit keeps 
going until destructive and danger- 
ously high’ temperatures are de- 
veloped, providing there is excess 
power to keep the unit going. In 
either case the remedy is preven- 
tive maintenance, if one is to avoid 
costly, sometimes puzzling, and per- 
haps, dangerous, shutdowns. 
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Question No. 432 
HOW CALCULATE CENTRIFUGAL 
REFRIGERATING COMPRESSOR 
TONNAGE? 

I AM OPERATING a_ centrifugal 
refrigerating compressor rated at 277 
tons and using Carrene (CH.Cjs) as 
the refrigerant. Will Q & A readers 
give me the formulas for calculating 
the tonnage of this machine and 
show how to work them out? 

This system operates under vacu- 
um, as readers know, and here are 
some operating data on it: 

Compressor driving motor: 

350 hp, 440 v, 1770 rpm stepped 
up to 3675 rpm at compressor 
by gearing; motor draws 540 
amp. 

Cooling water pump: 

670 gpm, 130 ft head, 1750 rpm 
size - 4 in. 

Spray pond pump: 

1200 gpm, 95 ft head, 1730 rpm; 


size - 6 in. 
Refrigerant temperature: 
35 F 


Operating readings: 
Cooler side 
25 in. Hg Vacuum 
Cooling Water 
In—48 F; Out—40 F. 
Condenser side 
5 in. Hg Vacuum 
Spray Pond water 
In—84 F; Out—89 F. 

New York 


Question No. 433 
DO COAL-FREEZING PREVENTIVES 
CORRODE COAL-HANDLING AND 
BURNING EQUIPMENT? 

I ENJOYED Julian E. Tobey’ s com- 
ments on coal quality in the August 
issue of Power GENERATION also the 
discussion of handling frozen coal in 
the September issue. They lead to 
this further question: What effect 
on equipment may result from coal 
beneficiation by washing and by coal 
treatment to prevent freezing? 

That is, what dangers or corrosion 
problems, if any, may be expected 
from the use of various percentages 
of calcium chloride or rock salt both 
in the coal-handling system of a 
power plant (bunkers, belts, con- 
veyors, piping and the like) and in 
the combustion and cooler heat-ex- 
change portions (metallic and re- 
fractory) of a large pulverized coal- 


JLT. 


fired, high-pressure steam boiler? 
Any data based on past actual ex- 
perience will be appreciated by 
many engineers besides myself. 
Ohio F.M.R. 


Answer No. 427 


HOW HANDLE CHLORINE 
CYLINDERS? 


BECAUSE so many power plants use 
chlorinating equipment for chlori- 
nating condenser circulating water, 
P. H. asked in the September issue 
for information on handling the 
chlorine cylinders used in _ this 
process. He wanted to know how 
chlorine cylinders are unloaded and 
stored and what precautions the 
operators take in handling them. 

The answers below give ways in 
which individual engineers handle 
chlorine in specific plants, together 
with some general instructions that 
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may apply to many situations. Note 
that several answers state that in- 
formation on this subject may be 
obtained from the Chlorine Institute. 
Further details on this institute and 
its data will be supplied on request 
to the editors. 


Observe Safety Rules and Make it a 
Routine, Safe Operation, Says Spencer 

CHLORINE HANDLING and _ storage 
may be made a routine and non- 
hazardous operation by observance 
of a few safety rules. 

Chlorine is delivered either in 
tank cars or in steel cylinders con- 
taining one ton of gas. However, 
when shipped in cylinders, it is 
usually shipped on special railway 
cars holding fifteen cylinders. Meth- 
ods of delivery should be deter- 
mined by conditions existing at the 
user’s plant, realizing that the mul- 
tiple-cylinder cars require more 
labor for hauling. 

Tank cars are usually placed on 
a spur track and the gas, or liquid, 
used directly from the car. Cylinder 
shipments are generally unloaded 
and the car returned with empty 
cylinders. 

Unloading the cylinders is easily 
accomplished by the use of the lift- 
ing beam shown on Fig. 1. Cylinders 
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Drawing by J. M. Spencer showing A — Lifting beam for chlorine cylinders; 


B Steel hook for lifting beam; C— Method of using lifting beam in handling cylinder 
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Fig. 2 Storage rack for chlorine cylinders, as described by 


vary in dimensions and it would be 
well to check with the vendor be- 
fore fabricating special equipment. 
Mobile cranes or stationary hoists 
may be used, again depending on the 
particular problems of the user. 

If chlorine is to be used at but one 
location, the storage racks should be 
adjacent to point of use, but for scat- 
tered points of use a central storage 
has certain advantages. 

For central storage, outside facili- 
ties offer the cheapest installation 
and one entirely satisfactory. Storage 
at the point of use may or may not 
be protected. This will depend partly 
on the type of chlorinating equip- 
ment used. 

Some machines use gas directly 
from the top of the cylinders, and in 
this case heat of evaporation must 
be supplied through the cylinder 
wall. In very cold weather, trouble 
may be experienced on this score, 
although it can be minimized by 
using several cylinders at once. 

Some equipment uses liquid from 
the bottom of the cylinders, passing 
it through evaporators. For this type 
of equipment outside storage should 
be satisfactory. One type of storage 
rack is illustrated in Fig. 2. 

If inside storage is used, a ven- 
tilating blower should be installed to 
quickly clear the room in case of 
leaks. Direct rays of the sun on 
cylinders stored in the open will, of 
course, raise the pressure of the gas 
in the cylinders. 

In general, chlorine suppliers do 
not recommend unprotected storage, 
but it is the writers opinion that it 
is entirely safe. 

Gas masks need not be used for 
making connections; but should, of 
course, be available in case of an 
emergency. 

Some users of chlorine find it ad- 
visable to weigh the bottles period- 
ically to determine consumption. 
This is most easily done with a scale 
designed to fit between the lifting 
beam and the chain hoist or other 
lifting mechanism. Bottle weights 
may be checked by raising the cyl- 
inder one inch. Cylinders in service 
need not be disconnected for this 
operation. 

Much additional information can 


90 


be obtained from both the chlorine 
manufacturers and the manufac- 
turers of chlorinating equipment. 
Dundalk, Md. J. M. SPENCER 
Comments from Rixman 

LiqUID CHLORINE is shipped in 
strong steel cylinders weighing 100, 
150 and 2000 lb net. The cylinders 
add about 60 per cent more weight. 
Care should be used in handling the 
cylinders; the smaller ones may 
stand upright, the ton cylinder on 
its side. They may be carted in hand 
trucks, the ton cylinder requiring a 
crane or overhead rail hoist to lift 
from the cars. 

Store cylinders in a clean, dry 
place or shed; arrange them in racks 
so they. will not fall or roll away. 
Keep them at 50 to 100 F; the pres- 
sure in the cylinder depends on the 
temperature. At 0 F this will be 16 
psi; at 100 F it will be 150 psi. Don’t 
overstock. Keep cylinders near place 
of use. Remove the caps only when 
a new cylinder is needed. Replace 
old caps, tear off lower half of tag 
and mark M.T. and set with other 
empty cylinders for prompt return. 

Fusible plugs are on each valve 
of the small cylinders, on each end 
of the ton job. These release at 
165 F. 

Small amounts of gas are not 
harmful. A mask in good condition 
comes in handy in an emergency. 
A means of quick exit and a water 
hose should be nearby. Stop all 
leaks, as gas is corrosive. 

To change cylinders, simply close 
the main valve, then the auxiliary 
valve and uncouple it. Use a new 
gasket of special lead for the new 
connection. 

On large installations, chlorine 
control apparatus is used and tests ¥ 
are made for residual chlorine to’ 
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control slime and algae. Small jobs 
use chlorine in powder form with 
good results. The amount of chlorine 
required depends on the water con- 
dition and circulation and amount 
used. A competent chemist or lab- 
oratory or chlorine control equip- 
ment company could estimate the 
probable cost and best method of 
control. 
Cincinnati, Ohio Won. RrIxMan 
Martinez Gives His Experience 
IN OUR PLANT, we use chlorine 
equipment not only for the circulat- 
ing water, but also for the aqueduct 
and the sewage plants; so we have 
some experience we can offer P. H. 
Chlorine cylinders come in three 
sizes: 100 lb, 150 lb, and 2000 lb. In 
handling them, the usual practice is 
to use an overhead crane or trolley 
to carry the cylinders in the hori- 
zontal position. The cylinders should 
be handled with care; they should 
not be dropped and should not be 
allowed to strike each other vio- 
lently. The protecting caps should 
be ON all the time the cylinder is 
being moved. If very few cylinders 
are used, or if the available space is 
too small, they may be stored and 
handled in the vertical position. 
Chlorine containers should be 
stored in a dry, protected place, 
where they are not subject to too 
high or too low temperatures, and 
where there are no fire hazards. 
The pressure inside the cylinder 
will vary depending on the ambient 
temperature. In very hot weather, 
it may be as high as 150 psi while 
in cold weather may be as low as 
40 psi. The pressure in the container 
keeps the chlorine in liquid form and 
when the valve is open some of the 
“chlorine passes into gaseous form. 
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The rate of withdrawal of chlorine is 
limited, since the evaporation of the 
liquid into gas requires heat, which 
must be obtained from the surround- 
ing air. If the gas is drawn off too 
rapidly, frost will appear on the out- 
side of the container and the freez- 
ing will retard the passage of heat. 
If a high discharge rate is needed, 
several cylinders should be con- 
nected in parallel. Under no condi- 
tions should the cylinder be heated 
by any means over 130 F to acceler- 
ate the withdrawal of gas. 

It is not necessary to wear gas 
masks while replacing cylinders and 
making connections, but the mask 
should be in a place easily reached. 
Leaking chlorine is easily detected 
by its sharp irritating odor, and can 
be easily located by a bottle con- 
taining ammonia, since the ammo- 
nia reacting with the chlorine pro- 
duces white fumes. When a leak is 
noticed, locate it as soon as possible 
and stop it, because once started it 
will increase rapidly in size. 

Bauta 


Havana, Cuba SERGIO MARTINEZ 


Livingston Describes His Method 


Ir P.H. will contact the Chlorine 
Institute, the nearest chlorine dealer 
to his plant, and a manufacturer of 
chlorinating equipment, they will 
gladly give him information that 
will assist him in solving the prob- 
lems relating to his particular plant. 
Also, they will give him a list of 
actual installations that he may visit. 

Below are some details concerning 
one of the chlorinating plants that I 
assisted in designing. 

The cylinders, one-ton capacity, 
and seven in number, are stored in 
a room adjacent to the room con- 
taining the chlorinating equipment. 
This room has a concrete floor, 
pitched and drained, about one foot 
higher than the surrounding ground 
level. It is in an isolated position, 
exposed to the winds from all direc- 
tions. There are a number of louver 
ventilators at floor level, and a few 
higher up, so that the room is drafty, 
and has no pockets where chlorine 
gas may settle or accumulate. There 
are no windows, hence sun does not 
shine on the cylinders. The cyl- 
inders rest on heavy wooden skids, 
or cradles. 

The cylinders are delivered to the 
plant usually three at a time in a 
motor truck. The truck is backed 


MONORAIL 


into a covered unloading space at the 
end of the room. The cylinders are 
picked up from the truck by an elec- 
tric monorail hoist, by means of a 
strongback, moved into place and 
lowered onto the skids. The scales, 
shown on the sketch, are used to 
check the weights of the cylinders 
to determine when they are empty, 
or if the discharge connections may 
be plugged up. 

In moving the cylinders, care is 
taken to avoid striking or jarring the 
cylinders, or allowing them to strike 
anything else. Nothing is allowed to 
be stored in the cylinder storage 
room; it is kept clean and dry at 
all times; and plant orders prohibit 
anyone but the chlorine plant oper- 
ators from entering the building. 
Nothing is allowed to be stored 
within a certain minimum distance 
outside the building, and the outside 
premises are kept clean at all times. 

Each cylinder is connected to a 
header, which leads to the evapora- 
tors in the chlorinating plant. The 
flexible connections, and the tank 
and header valves are all of the type 
approved by the Chlorine Institute. 
The chlorine cylinders are cut into 
service successively. 

The plant was designed, based on 
experience with two earlier ones, 
by co-operation of the designing 
engineers, the operating engineers, 
and recommendations of the chlorine 
dealer and the engineers of the 
manufacturer of the chlorinating 
equipment. It was also designed to 
meet the local underwriter’s re- 
quirements and city ordinances. The 
latter required chlorine traps in all 
drain lines from the plant to prevent 
the discharge of chlorine-charged 
water to the sewer. 

To answer the specific questions 
asked by P.H.— 

1. Handle the cylinders as little 
as possible. If at all possible, lift 
them from the delivery truck and 
lower them into place immediately, 
to eliminate a second handling. Do 
not handle them roughly. Keep well 
away from fire-rooms, hot steam 
pipes, etc. Keep well away from in- 
flammable materials, or fires. 

2. Trucks or push cars should 
have cradles in which the cylinders 
rest. The cylinders should be lifted 
by monorail hoists, with strong- 
backs to grasp the cylinders. Never 
use rope or chain slings. Davits or 
revolving cranes, unless very care- 
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fully used, may start the cylinders 
swinging, and cause them to strike 
something. Do not roll the cylinders 
along the platform. 

Small cylinders of 150-lb capacity 
may be handled on warehouse 
trucks. However, such trucks should 
be balanced, and have a clamp to 
hold the cylinder in place. Small 
cylinders may be stored on end, but 
should be clamped to the wall to 
prevent falling over, and should be 
stored where they will not be struck 
by passing trucks. 

3. Part of this question I am un- 
able to answer from experience, be- 
cause particular care was taken to 
eliminate the conditions mentioned. 

Chlorine cylinders should be 
stored in a well-ventilated room, or 
else under cover outdoors where 
they will be protected from direct 
sunshine, rain, or snow. They should 
be stored well above ground, not 
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Fig. 5 Livingston handles cylinder by lifting 
beam or "strongback" similar to Fig. | 


allowed to become wet or dirty. Ex- 
tremely hot sunshine will increase 
the pressure in cylinders, while ex- 
treme cold will reduce it. For prop- 
er control of the chlorinating 
equipment, it is best to maintain a 
fairly uniform temperature in the 
cylinders, which will insure a uni- 
form discharge pressure. I would say 
that the extremes of temperature 
plus rain or snow mentioned in the 
question would make it both very 
disagreeable -and dangerous to 
handle chlorine cylinders. 

4. The operators should wear gas 
masks when handling the cylinders 
and making connections. No man 
should be allowed to do either until 
he has been properly instructed. In 
addition, he should be the type of 
man who can be trusted to discharge 
his duties safely and carefully. The 
gas masks should be stored outside 
the cylinder storage room, but close 
to it where they are readily acces- 
sible when needed. 

Highly important: When handling 
chlorine cylinders, take particular 
care not to injure the valves, con- 
nections, or fusible plugs. 

Los Angeles, Calif. 
Howarp T. LIviIncsTon 
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STAINLESS STEEL 
DATA SHEET 


Austenitic Stainless Steel 





mem PrOSTTION IN PERCENT 





A.1.S.1. Mn Si | Ti ] 
Type Max. Max. Cr f Min Common Name 


302 ‘ 2.00 1.00 - - 18-8 








304 : 2.00 1.00 : : 18-8 S 
BLO) ; 2.00 AL) -2. AE -12 








310 | . 2.00 | 1.50 {-2 -22 25-20 





316 : 2.00 1.00 - -14 of Deas 18-8 Mo 





2.00 | 1.00 -14 *. xC 18-8 Mo Cb 
l 2.00 | 1.00 . : 4xC 18-8 Ti 
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*No type number yet assigned 


PROPERTIES COMPARED 


(Data assembled from various literature sources) 





sideacelysiaietneasictals 

COMPARED Approx. Weight Weight | Weight Specific Therma! | Expansion | Modulus 

Nia melt. pt. in Ibs, in Ibs. ratio heat conduct ratio in 
“TALS in =F. per cu. in. | per cu. ft ratio ratio* millions 


302 2600 .290 1010) 1.0 1.0 1.0 0) 28 
304 2600 AO) 500 1.0 t: 1.0 1.0 
BLOL) 2600 Ad) BIOL 1.0 te 0.86 | 
310 2600 .290 500 TO) ; 0.86 | 
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316 510) D1 010) 1.0 ; : 0.93 

321 Z 290 500 : : me) 

347 ANT) 1010) ; : A) 
Carbon Steel J 28: 490 
Nickel** 265 560 
Copper** 1980 eae 560 
Aluminum** 1215 : WAY) 34 : “ A 1) 
Magnesium** 1204 .06: 109 ze 5. 6. 
Beryllium** 2345 mOlere) 114 Z > : 0.7 43 
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* Approximate ratios—Type 302-1 **Commercially pure metal. 


TEMPILSTIKS are a convenient way of determining industrial working temperatures. Free 
sample TEMPIL pellets are available on request. 

TEMPIL~ Preheating Chart lists recommended preheat for 79 commercial metals and alloys. 
Available on request without charge. 

TEMPIL® Basic Guide to Ferrous Metallurgy gives definitions and boundaries of critical 
temperatures. This 16” x 21” plastic-laminated wall chart in colors is available free on request. 


‘ 


Reprinted By the Courtesy of Tempil Corp. 
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But make sure it’s the right one. 





An expert chess player gives careful study before making a move. 
In like manner, in choosing a water conditioning service, 
you should be sure to make the best move. You should choose a 
service based on sound engineering practice—there are no magic 
cure-alls. You should choose a service with a proved record... 
a service backed by ample engineering facilities. 


W. H. & L. D. BETZ is an organization of engineers and 
chemists specializing in the solution of all industrial water 
problems. Years of experience have made Betz water conditioning 
service scientifically correct . .. complete... economical. 


Our nationwide staff of engineers will welcome the opportunity 
of discussing with you this important subject of water 
conditioning ... W. H. & L. D. BETZ, Gillingham 
and Worth Streets, Philadelphia 24, Pa. In Canada: 
Betz Laboratories, Limited, Montreal 1. 


Betz 


< BOILER. WATER CONDITIONING o COOLING WATER CONDITIONING ° Se INDUSTRIAL WASTE TREATMENT | 
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Factors Influencing 


the Design of Gear Sets 


This article tells what the user or prospective purchaser of gear sets should 
know about their design. A knowledge of the basic principles is helpful be- 
cause the selection of a proper gear set is not just a routine matter; often, 
two similar applications will require different sized gears. Mr. Benford ex- 
plains the fundamentals of gear sets by designing a hypothetical line of gen- 
eral purpose gear sets, showing the evolution of the various computations 


By L. R. BENFORD Gear Engineering Division, General Electric Co., Lynn, Mass 


OW MUCH OF the basic prin- 

ciples involved in designing 
gear sets should the user or pros- 
pective purchaser of them know? 
Enough, certainly, so that he can get 
the most efficient use from them as 
a result of appreciating their capac- 
ities and limitations as established 
by their physical dimensions and 
factors. 

A knowledge of these capabilities 
and limitations, too, will be extreme- 
ly helpful in explaining a point that 
designers know is extremely impor- 
tant. This is that two similar appli- 
cations may require different-sized 
gears. 

These points are perhaps best illus- 
trated by starting from the begin- 


ning and designing a hypothetical 
line of general purpose gear sets, 
showing the evolution of the various 
computations. The first item for 
consideration is capacity. 

The rating or capacity of a gear 
set, consisting of the smaller gear 
(pinion), the larger gear (L.S. gear, 
gear, wheel), shafts, bearings, cas- 
ings, and accessories, is based on the 
transmitted torque. The input and 
output torques determine the sizes 
of shafts, pitch diameters, and tooth 
face widths, and the tangential force 
resulting from the torque deter- 
mines the bearing sizes. 

It is not fully practical to cover all 
the possible variables in a mathe- 
matical way, but it can be demon- 
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A gap between the opposite-handed helixes has been provided for hob clearance; 


this will not be necessary if gear teeth are shaper-cut 


strated that the input torque and the 
speed ratio are sufficient to deter- 
mine the distance between shaft 
centers, width of tooth faces, sizes 
of bearings, and shaft diameters. The 
sizes of other important parts will 
be selected on practical bases and 
will suit the selections already made. 

The principal concern in gearing 
is tooth surface loading. The chief 
hazard of steel gear teeth and steel 
pinion teeth rolling and sliding to- 
gether at high speeds with large 
squeezing forces is that small pits 
will form on the tooth at the loaded 
surface. 

The cause of pitting is not entirely 
agreed upon, but the chief contribu- 
tion to pitting is the sub-surface 
shear stresses on the tooth profiles. 
These shear stresses are greatly 
similar to the stresses set up when 
cylindrical rolls are pressed together 
lengthwise. The problem of how to 
calculate the stresses in cylindrical 
rolls was solved many years ago (by 
Heinrich Hertz) and can be readily 
converted for gear analysis to terms 
of pinion torque, speed ratio, face 
width, and center distance for any 
combination of materials by using 
this formula: 


TR+)* 
CF XR 


where S- compressive stress at 
pinion tooth surface (psi) 

a = constant — about 1,200,000 for 
steel 

T — torque at pinion speed (lb-in.) 

R = gear ratio — pinion speed/ 
gear speed 

C’*F — capacity constant — center 
distance squared times face width 

(in.’*) 

The purchasers of gear sets are 
often confused by gear designers’ 
constant mention of K-factor, which 
is merely a convenient indication of 
the compressive stress at the tooth 


S.=a 
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Closeup 


Movable bridge transports 
welding head and equipment 
over the various work rotating 
machines. Operator is shown 
adjusting flow of flux that 
submerges the arc; helper 
cleans weld with chipping 
hammer as it rotates past him. 
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by MIDWEST MACHINE WELDING 


Better welding is assured by this Midwest development because 
the “human element” has been eliminated for all practical 
purposes. Aside from work positioning, the operator simply starts 
and stops the machine; his helper chips off the slag . . . all else 
is automatic. 

Quality of the weld is improved because the machine follows 
the predetermined procedure exactly . . . everytime. The puddle 
is larger and the arc is better shielded and controlled. The 
possibility of locking up slag is minimized while undercutting is 
practically impossible. The greater number of beads is a further 

P i improvement. 
Operator stops machine at com- This application equipment, developed and built by Midwest 
pletion of weld by simply pressing for use in its own fabricating plants, is representative of the 


anita oak modern facilities used by Midwest to assure better piping. 


clamped in rotating machine. 








MIDWEST 


PIPING SERVICE is 


a , 
MIDWEST PIPING & SUPPLY COMPANY, INC. Deere IDE 


Z ‘ “TY ” 7, 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 2 ' / 4 y~ 
Plants: St. Louis, Passaic, Los Angeles and South Boston ¢ Sales Offices: New York 7—30 —~ ~~ radar 
Church St. © Chicago 3—79 West Monroe St. ¢ Les Angeles 33—520 Anderson St. © 
Houston 2—229 Shell Bidg. © Tulsa 3—533 Mayo Bidg, ¢ South Boston 27~—426 First St. 


PIPING FABRICATORS AND CONTRACTORS 4 PLANTS ARE BETTER THAN 1 








surface and is proportional to the 
quantity under the square root sign 
in the above formula. With this in 
mind, the formula is more simply 
written as: 
S.=b\/K 

where the constant, b, for helical 
gears varies from 4300 to 6500 for 
the most common helix angles and 
pressure angles. ; 

After deciding on a limiting con- 
tact pressure for certain applica- 
tions, the gear designer can calcu- 
late the limiting K-factor imme- 
diately, but the application with its 
consequent limiting contact pressure 
must be known. The AGMA (Amer- 
ican Gear Manufacturers Associa- 
tion) has issued recommendations 
on K-factors for many types of gear 
service, and most gear builders ac- 
cept and use these recommendations. 

The basic proportions of a gear set 
are thus determined by allowable 
tooth contact stress, torque trans- 
mitted, and gear ratio. The product, 
C’F, must vary in proportion with 
(R + 1)° 

R 


pinion torque times , as all 


the terms vary through the ranges 
of powers and speeds to be con- 
sidered for a line of gears. 

Bearing capacity is usually ex- 
pressed in pounds exerted per unit 
of projected area, which is the prod- 
uct of bearing bore times active 
length. The pounds considered are 
chiefly due to the driving force on 
the teeth rather than the weight, 
except at fairly light loads. A limit- 
ing pressure of approximately 150 to 
200 psi is commonly used for all 
sizes and speeds. 

This load can be expressed as a 
function of the torque, center dis- 
tance, and gear ratio: 


me A 
L=—R+) 


where L is the total driving load on 
two pinion bearings and on two gear 
bearings, neglected the rotor weights 
and the separating force component. 
The actual bearing force will usually 
be within plus or minus 15 per cent 
of the above value. Thus the prod- 
uct of projected area times allowable 
unit loading must be as large as the 
value of L, which is a function of 
torque, center distance, and ratio. 
The gear bearing sizes will generally 
be larger than required by loading 
limits in order to give more stable, 
conservative and better appearing 
proportion with the gear wheel. The 
additional power loss is usually in- 
significant. 


Rating Systems 


With the principles for establish- 
ing the torque and capacity of a gear 
set detailed, the next step is to esti- 
mate the ranges of torques and 
speed ratios to be handled by this 
hypothetical prospective line of 
gears. The horsepower transmitted 
by modern gear sets varies from 
fractional values to many thousands; 
the range from one hundred to one 
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thousand horsepower will serve as 
an example, with the understand- 
ing, of course, that the same method 
can be extrapolated either up or 
down. 
’ The range of speeds involves two 
problems, namely speeds of driving 
machines and speeds of driven ma- 
chines. For simplicity only speed- 
reducing gears will be considered 
here, without reducing the effective- 
ness of the explanation, since a gear 
set does not have any important 
characteristic differences whether it 
is driven by the gear or the pinion. 

Most steam turbines using gears 
for industrial drives are usually 
rated at speeds from 2000 to 6000 
rpm, with frequent applications re- 
quiring speeds up to 10,000 rpm. 
This makes a good typical example 
of a geared drive, so a pinion speed 
range of 2000 to 10,000 rpm can be 
used in sample calculations for the 
hypothetical gear set. 

Gear builders’ experiences have 
covered output speeds of a similar- 
ly large range. For planned appli- 


cations of this hypothetical set to’ 


pumps, fans, generators, and indus- 
trial machinery, a range of 1000 to 
3000 rpm is practical and common, 
although further discussion of out- 
put speeds could be endless. 

The input torque range is now 
based upon 100 hp at 10,000 rpm 
(52.5 Ib ft) and 1000 hp at 2000 rpm 
(2626 lb ft). 

The range of gear ratios is not 
automatically settled by picking 
ranges of input and output speeds. 
In fact, there is an overlap in the 
area between 2000 rpm input and 
3000 rpm output where using gears 
would not be good engineering. We 
can safely say that these hypothet- 
ical gears must have a ratio appre- 
ciably greater than unity, at least 
about 1.5. 

At the same time, the maximum ra- 

















tio (10,000 rpm input and 1000 rpm 
output) demands either a slender 
pinion or a watch-wheel gear. Such 
gear design problems can be elim- 
inated without serious sacrifice of 
possible applications by setting the 
upper ratio limit at 6 to 1. With a 
lower limit of 1.5, there is a ratio 
range which can be covered by well- 
proportioned gears and pinions of 
reasonable size. 

Since the gear ratio affects the 
capacity equation as (R + 1)°, the 


ratio range above will appear as 10.4 
to 57.2 as it affects tooth capacity. 
The ratio affects bearing capacity as 
(R + 1), which will range from 2.5 
to 7. To thoroughly cover all the 
variations in ranges at once, a for- 
mula based on earlier formulas and 
limiting values can be developed: 


K x cr = eT Rt)" 
R 


For K-factor — 100 (a moderately 
high value), C°F must range from 18 
to 1638. Actual values for center 
distances and face widths will now 
be developed, using some more arbi- 
trary rules which usually result in 
well-proportioned wheels and pin- 
ions. 

Two rules which govern general 
design apply to the ratio of face 
width to pitch diameter. The small- 
est pinion in any of the proposed 
sets must have a face width not 
more than 2.5 times its pitch diam- 
eter; the largest gear wheel in any 
set must not have a pitch diameter 
more than 10 times its face width. 
Both rules apply to any gear set 
when the highest ratio is being used, 
since then the wheel diameter is 
greatest and the pinion diameter is 
least. 

Applying this to this imaginary 
gear set, to comply with the pinion 
rule, the face width cannot be more 
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than 2.5 & 2C, or 0.713 for R = 6. 
R+1 
To satisfy the gear rule, the face 
must be at least 0.1 & 2RC, or 0.171 
R-+1 

for R — 6. This approach presents 
the choice of ratio-of-face width to 
center distance somewhere between 
0.171 and 0.713, which actually 
means something between a narrow 
gear and a “skinny” pinion. For 
simplicity, and because it seems to 
work. well, a face width just half 
the center distance will be assumed. 
For ratios of 1.5 and 6 the rotors 
will look like Fig. 1. 

Rounding off the calculated values 
of centers and face for the C’*F range 
from 18 to 1638, the smallest gear 
set will have 33% in. centers and 
1-11/16 in. face; the largest set will 
have 1434 in centers and 7% in face. 

In order to decide on the number 
of sizes in the line of gear sets, ref- 
erence should first be made to the 
principle of ratings by Preferred 
Numbers (See American Engineer- 
ing and Industrial Standards, ASA- 
Z17.1—1936). Its principle is simple: 
each successive size or capacity 


TABLE | 
LINE OF GEARS WITH C’F (CAPACITY) 
RANGE OF 18 TO 1638 


C'F No. of Variation 
Multiplier sets of K-Factor 
1.2 26 69-100 
1.5 12 44-100 
2 7 25-100 
2.4 6 18-100 
90 2 1-100 


should be a certain percentage larger 
than the preceding size. With this 
in mind, the hypothetical gear line 
will use the principle of the Stan- 
dard, but will not use the actual 
Preferred Numbers recommended. 
One of the chief claims of this sys- 
tem is its tendency to unify sizes, 
creating uniformity and consequent 
interchangeability. 

For multiplier — 2.0, each succes- 
sive center distance will be *\/2 or 
about 1.26 times its predecessor. It 
will be assumed that seven sizes will 
cover the available commercial pos- 
sibilities. The K-factor for all pos- 
sible choices will lie between 25 and 
100, a pretty large spread. 

This means that if an application 
is proposed which calls for a K-fac- 
tor of not over 100 by AGMA stan- 
dards and whose required capacity 
_ is just a shade over one of these 
proposed, the next larger set must 
be used, although its K-factor for 
this application is only a little more 
than 25. The gear not only weighs 
more, costs more, and takes up more 
space than necessary, but its losses 
are higher because of the larger 
rotors and bearings in the larger set. 

All these faults are caused by the 
large gap in successive sizes. By 
reference to the table below it is 
evident that even a slight improve- 
ment (reduction) of this multiplier 
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demands a huge increase in the 
number of standard sets. A larger 
number of sets calls for increased 
outlay of design, tools, and stock. 
This is one reason why some large- 
scale builders of gears do not carry 
stock items, but must build only on 
orders or anticipated orders. It also 
illustrates why two applications with 
only minor differences in power, 
speeds, or service may require dif- 
ferent sizes of gear sets. 

Since it has been assumed, for 
this hypothetical case, that commer- 
cial possibilities are best with seven, 
each twice as large as the one pre- 
vious, Table II shows the rounded- 
off values of centers and face for 
each of them. 

Next arises the problem of select- 
ing bearing sizes for these seven 
sets. The limiting values of bearing 
loading, torques, center distance, and 
ratio: 

Load = x 
(R + 1) = Unit Loading x Area 

The two pinion bearings in the 
smallest set (#1) should not have 
over 200 psi unit loading when T — 
52.5 < 1.26, c = 33 in., and R = 6; 
required area is 1.1 sq in. The two 
gear bearings at the same rating will 
arbitrarily require 6.6 square inches 
of projected area. 

Similarly, according to the for- 
mula the two pinion bearings in the 
largest set (#7) should not have 
over 200 psi unit loading when T — 
2626, C — 14% in, and R = 6; 
required area is 6.2 sq in. The two 
gear bearings will arbitrarily re- 
quire 37.4 sq in. 

On the basis of the above analysis, 
the gear bearings and pinion bear- 
ings have equal reactions and should 
be of equal size. Experience has 
shown that for general-purpose gear 
sets, a larger capacity should be 
built into the gear bearings. A large 
low-speed gear, if drjven down by 
the pinion, will have its weight 
added to the vertical reaction, often 
affecting an appreciable increase. 

Many applications of generator 
drives use a fairly heavy rotating 
field or armature with only one gen- 
erator bearing on the outboard end, 
forming a three-bearing low-speed 
shaft. In this case, the gear shaft 
supports half the generator rotor, 
with a consequent increase in the 
bearing loads. Any torque disturb- 
ances originating in the driven ap- 
paratus, such as a generator short- 
circuit or torque fluctuations in a 
pump or compressor, will be more 


TABLE II 

Set Center 

No. Distance Face C’F 
! 3% 1423 in. 19.2 
2 MV, 2'/g in. 38.4 
3 5!/, 23%, in. 83.1 
4 7 31/p in. 171.5 
5 9 4!/> in. 365 
6 IN, 53, in. 760 
7 14%, yin. 1640 





TABLE III 
Set Pinion Gear 
No. Centers Face C*F Brgs.  Brgs. 
1 3% 128 19.2 Ix%y 2x 
2 4, Me 384 «Ixy 
3 5!) 2% ~=83.1 Woxl 3x2 
4 $7 32 INS | Axl 4x3 
5 9 ah 365 2xIVo 4x3 
6 ol! 5%, 760 2xI/o 5x4 
7 145% 7 1640 2x, 5x4 
apparent in the low-speed shaft 


than in the high-speed shaft, be- 
cause of the absorbing flywheel 
effect of the gear wheel. This re- 
quires a larger shaft diameter 
through the journals, indirectly in- 
creasing the bearing size. All in all, 
experience has shown that it is good 
engineering to design the gear bear- 
ings partly by calculation and partly 
by appearance. 

To proportion the journals, a 
check should be made of the twist- 
ing stresses at the limiting torque 
values before settling on diameter. 
For 5000 psi shear stress, the pinion 
shaft diameters must be at least 0.2 
in for set No. 1 and 0.6 in for No. 7; 
gear shaft diameters must be at least 
0.2 in for No. 1 and 1.4 in for No. 7. 
These limiting diameters are not 
large enough for the necessary bend- 
ing stiffness, and are considerably 
less than the smallest pinion pitch 
diameters for each set. Apparently, 
therefore, the unit bearing loading 
determines the bearing size, and 


- gives a safe twisting stress in the 


journals. 

As a result of computations ex- 
plained previously, Table III now 
gives the essential dimensions of a 
complete line of general purpose 
gear sets. Seven sizes of gear cas- 
ings, six sizes of bearings, six sizes 
of shaft seals, and a few sizes of in- 
spection covers, lifting hooks, vapor 
vents, oil piping, and other acces- 
sories can be designed to equip them. 
Figure 2 shows two typical sets of 
the above series. 


MONTEITH VICE PRESIDENT 
IN CHARGE OF ENGINEERING 
AT WESTINGHOUSE 


A. C. Montettn, 46-year-old engi- 
neering executive of the Westing- 
house Electric Corp. has been elected 
vice president in charge of engi- 
neering and research, Gwilym A. 
Price, Westinghouse president, an- 
nounced from Pittsburgh. He suc- 
ceeds Marvin W. Smith whose elec- 
tion as executive vice president of 
Baldwin Locomotive Works was an- 
nounced. 

Mr. Monteith joined Westinghouse 
in 1923 as a graduate student engi- 
neer in the training course, and was 
assigned to the central station engi- 
neering department in 1924. He be- 
came manager of that department 
in 1938 and in 1941 was named man- 
ager of the industry engineering de- 
partment. 

In 1945, he became manager of 
headquarters engineering depart- 
ments and director of education. 














DAMPERS ° == ss»: 


any application 











SVH Type Heacon Dampers—for single direction flow. 


The Heacon Dampers shown on this page cover a wide variety of sizes, 
shapes and applications, for the control of gases and air. 

The basic principle of this unique damper is a flexible curtain that may 
be constructed of steel, asbestos, rubber or canvas, depending on appli- 
cation. This flexible curtain conforms to the seals, yet permits adequate 
clearance without the leakage inherent in conventional types. 

Flow pressure is not transmitted to the operating spindle as torque- 
power required for operation is reduced to a minimum. Better Regulation, 
Increased Capacity, Reduced Maintenance and Lower Banking Losses are 
a few of the important advantages of Heacon Dampers. 

Request Bulletin No. 10 on your company letterhead. 


Sales and Project Engineers 


SVH and LH Combination—SVH Damper T i E T 4 J R M 4 X ¢ 9 4 ? 0 R AT { 0 i 


requiates flow, LH Damper acts as check FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 


valve on reverse flow. 
(Offices in 28 principal cities) 


DVHR—for reversing flow, regulates flow in either direction. S!V—inclined type Damper for vertical duct downward flow. 
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18th New York Power Show 


to Feature Power Plant Economies 


At THE 18th National Exposition of 

Power and Mechanical Engineer- 
ing, to be held at Grand Central 
Palace, New York, November 29th 
to December 4th, 1948, a long list 
of innovations designed to improve 
the performance of power plants 
will be featured. 

Among the new developments 
which visitors at the exposition will 
see is a 2,000-hp fluid drive pump- 
ing unit capable of pumping a mil- 
lion pounds ‘of water an hour into 
a high-pressure boiler. Another 
exhibit will feature a new type of 
steam turbine centrifugal boiler feed 
pump. An improved method of re- 
moving tramp from coal will be 
demonstrated; while a number of 
engineering improvements have 
greatly improved the performance of 
various well-known spreader stokers. 

With smoke prevention coming 
into critical regard in many com- 
munities, there will be shown a new 
Robot-Eye combustion control that 
automatically regulates the fuel-air 


ratio in smaller and medium-sized 
heavy oil fired boilers, designed to 
yield an efficiency said to be com- 
parable with that of larger plants, 
yet without the danger of forming 
smoke. With a thought for the ex- 
igencies of the fuel situation, there 
will also be an exhibit of a package- 
type steam generator arranged with 
provision for quick change-over be- 
tween light and heavy oil and gas 
fuels. 

Other exhibits will include the 
extension of the packaged equipment 
idea, to compressor units, especially 
adaptable to the needs of smaller 
industrial plants and designed to be 
of special interest to food packers 
and laundries; also a display of what 
is claimed to be “the only two- 
speed portable electric blower man- 
ufactured”. A brand new portable 
all-electric steam cleaner, especially 
designed for economical plant main- 
tenance, will be featured. 


An improved condenser will be 


offered by a well-known specialist 
in industrial air conditioning; while 
a new application for synchronous 
electric timers will make its bow in 
a device that provides automatically 
for the periodic cleaning of electro- 
static air filters. 

Of scientific as well as economic 
significance is a recently developed 
method for sterilizing water without 
the aid of either heat or chemicals 
and without imparting an unpleas- 
ant flavor or odor. 

New economies will be demon- 
strated in designs of piping and 
valves, such as a new line of forged 
steel valves for low pressure drop 
with improved packing features; all 
purpose small globe valves; new gate 
valves; a motor-operated pressure 
seal non-return valve. 


In the long line of new instru- 
ments already assured for the ex- 
position are: a new pyrometer; a 
multiple recorder that traces four 
lines on a chart simultaneously; and 
several newly developed methods of 
automatic pH control. 

The exposition will be held during 
the same week as the 1948 Annual 
Meeting of the American Society of 
Mechanical Engineers. 





Tentative Program 


Annual ASME Meeting, 1948 


FIVE DAYS filled with important 

technical papers on all phases of 
mechanical engineering; stimulating 
discussion of the engineer’s place in 
industry and society; research in 
fundamental mechanical engineer- 
ing; and solutions of practical me- 
chanical engineering problems are 
promised when the American So- 
ciety of Mechanical Engineers holds 
its 1948 Annual Meeting at the 
Pennsylvania Hotel, New York City, 
from November 28 to December 3. 


The keynote luncheon on Monday, 
November 28, will feature the place 
of the engineer in management. 

Highlights of the program of par- 
ticular interest to power engineers 
are given below. At this writing the 
program is still tentative. 


MONDAY, NOVEMBER 29 

9:30 a.m. Heat Transfer (1) 

The Mechanical Cleaning of Fouled 
Heat Exchanger Tubes, by Alexander 
John, Jr., assistant general manager, 
‘Thomas C. Wilson, Inc., Long Island 
City, New York. 

Chemical Cleaning of Heat Exchange 
Equipment, by C. M. Loucks, district 
chemist, Dowel, Inc., Cleveland, Ohio, 
and C. H. Groom, development engi- 
neer, Dowell, Inc., Tulsa, Okla. 

12:15 p.m. Keynote Luncheon 
Opportunity for and Responsibility to 
the Young Graduate Engineer in In- 
dustry, by L. A. Appley, president, 
American Management Association, 
New York, N. Y. 


2:30 p.m. Hydraulic (11) 

Elements of Graphical Solution of 
Water Hammer Problems in Centrifugal 
Pump Systems, by A. J. Stepanoff, de- 
velopment engineer, Ingersoll Rand 
Co., Phillipsburg, N. J. 

2:30 p.m. Gas Turbine Power (1)— 
Machine Design (1)—Applied Me- 
chanics (i!) 

Mechanical Investigations of Gas Tur- 
bine Components, by Carl Schabtach, 
staff assistant to manager of engineer- 
ing, apparatus department, General 
Electric Co., Schenectady, N. Y. 
Current Design Practices for Gas Tur- 
bine Power Elements, by H. D. Emmert, 
Jr., engineer-in-charge, turbo-power 
development department, research sec- 
tion, Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 

8:15 p.m. Heat Transfer (III) 

Panel Discussion 
Nature of Deposits, by L. F. Collins, 
Detroit Edison Co., Detroit, Mich. 
Problems in Steam Power Plants, by 
W. L. Webb, mechanical engineering 
division, American Gas & Electric Serv- 
ice Corp., New York, N. Y. 
Problems in Marine Power Plants, by 
C. V. Hawk, commander, U.S.N., Bureau 
of Ships, Navy Department, Washing- 
ton, D. C. 
Fouling and Cleaning Problems Per- 
taining to Process Industries, by R. L. 
Clapper, head of service department, 
Griscom-Russell Co., New York, N. Y. 
Influence of Fouling on Design of Heat 
Exchangers, by R. M. Armstrong, man- 
ager of heat transfer division, Downing- 
town Iron Works, Downingtown, Pa. 

8:15 p.m. Gas Turbine Power (I1)— 
Fuels (1)—Power (1) 

Gas Turbine Locomotive Units—Com- 


bustion Chamber Development for 
Burning Heavy Oil, by B. O. Buckland, 
engineer, and D. C. Berkey, turbine- 
generator engineering division, General 
Electric Co., Schenectady, N. Y. 
Effects of Fuel Properties on the Per- 
formance of the Turbine Engine Com- 
buster, by L. C. Gibbons, National Ad- 
visory Committee for Aeronautics, 
Washington, D. C. 

The Cooling of Gas Turbines Operating 
at High Inlet Gas Temperatures, by 
O. W. Schey, chief of the compressor 
and turbine research division, National 
Advisory Committee for Aeronautics, 
Washington, D. C. 


TUESDAY, NOVEMBER 30 

9:30 a.m. Hydraulic (III) 
Chairman: J. F. Roberts, Mgr., Hy- 
draulic Div., Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 
Recorder: L. J. Hooper, Prof., Alden 
Hydraulic Lab., Worcester Polytechnic 
Inst., Worcester, Mass. 
Repairs to Hydro Adjustable Blade Tur- 
bines by Welding, by Joel D. Justin, 
consulting engineer, Justin & Courtney, 
Philadelphia, Pa., and E. T. Davis, me- 
chanical engineer, Indiana Michigan 
Electric Company, Mishawaka. Ind. 
Cavitation, by R. T. Knapp, professor 


of hydraulic engineering, California 
Institute of Technology, Pasadena, 
Calif. 

9:30 am. Gas Turbine Power (III) 


A 5000-KW Gas Turbine for Power 
Generation, by Alan Howard, division 
engineer, and C. J. Walker, section 
engineer, gas turbine engineering divi- 
sion, General Electric Company, Schen- 
ectady, N. Y. 

Results of Tests on a Locomotive Gas 
Turbine Unit, by Alan Howard, divi- 
sion engineer, gas turbine engineering 
division, and B. O. Buckland, engineer, 
-?. Electric Company, Schenectady, 
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FISHER SPECIAL 


LEVEL CONTROLS 


FOR EVERY APPLICATION 


Fisher control devices perfectly 









meet every liquid level and drain 






control problem. They assure 






accurate and dependable service 






on coolers and condensers, 






absorbers, separators, deaerators, 






feed water heaters, towers or any 

















equipment requiring level or 
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Displacement type— 
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Fisher Governor Co. 
MARSHALLTOWN, IOWA 


Pilot operateg 
liquid leve! 
1 SONtroller with 
diaphragm 
Motor Valve, 
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Wing EMD Blower 
showing simple design 
and built-in volume con- 
trol. Internal radial 
dampers are actuated 
by an external balanced 
lever. Can be adjusted 
manually or by com- 
bustion controls. 


L.J. Wing Mf.Co. 


That comment “to the fullest satis- 
faction of everyone,’’ quoted from a 
recent letter, is characteristic of 
Wing Blower installations. For these 
Axial Flow Blowers are built to give 
satisfactory performance . . . simple 
and rugged construction, compact 
design with built-in capacity regu- 
lating dampers, combining high 
efficiency with quiet performance. 
Installation costs, too, are low. Write 
for descriptive bulletin or specific 
details. 


64 Seventh Ave., New York 11, N.Y. 


Factories: Newark, N.J. and Montreal, Canada 


oy ae eee ay Era 


PO G7 .Y ee ed 


BLOWERS 





9:30 a.m. Heat Transfer (IV) 
Cooling Tower Analysis, by Joseph 
Lichtenstein, consulting engineer, Foster 
Wheeler Corporation, New York, N. Y. 


12:15 p.m. Power Luncheon 
Utility and Industrial Cooperation in 
Generation and Use of Steam and Elec- 
tricity, by Joseph Pope, vice-president, 
Stone & Webster Engineering Corp., 
New York, N. Y. 


3:00 p.m. Power (II1)—Applied Me- 
= (V)—Gas Turbine Power 
Power Plant Cycle Evaluation, by J. K. 
Salisbury, division engineer, thermal 
power systems division, General Engi- 
neering and Consulting Laboratory, 
General Electric Co., Schenectady, N. Y. 


6:00 p.m. Gas Turbine Power Dinner 
The Gas Turbine’s Place in the World 
Power Field, by Walker Cisler, execu- 
tive vice-president, Detroit Edison 
Company, Detroit, Mich. 


8:15 p.m. Petroleum (11) — Machine 
Design (IV) 
Plain Bearings—Today and Tomorrow, 
by Edwin Crankshaw, assistant chief 
engineer, Cleveland Graphite Bronze 
Company, Cleveland, Ohio. 
Babbitting Methods for Bearings. 


8:15 p.m. Engineers Civic Respons- 
ibility Committee Town Hall 
Broadcast 

WEDNESDAY, DECEMBER 1 

9:30 a.m. Power (V) 

Operating Experiences in Connection 
with Regenerative Reheat Turbine In- 
stallations, by C. A. Robertson, engi- 
neer, steam turbine department, Allis- 
Chalmers Manufacturing Co., West 
Allis, Wis. 

Developments in Resuperheating in 
Steam Power Plants, by E. W. Harris, 
assistant division engineer, and A. O. 
White, section engineer, turbine engi- 
neering division, General Electric Co., 
Schenectady, N. Y. 

Steam Turbines for Reheat Cycle, by 
E. E. Parker, division engineer, steam 
turbine and generator engineering divi- 
sion, General Electric Co., Schenectady, 
N.Y 


Reheating in Steam Turbines, by R. L. 
Reynolds, manager, central station tur- 
bine section, Westinghouse Electric 
Corp., Lester, Pa. 


12:15 p.m. [IRD Luncheon 

12:15 p.m. Fueis Luncheon 
Synthetic Liquid Fuel Research, by 
W. C. Schroeder, chief, synthetic fuels 
branch, U. S. Bureau of Mines, Wash- 
ington, D. C. 


2:30 p.m. Power (VI) 

Steam Generating Equipment for Re- 
superheating Cycles, by Martin Frisch, 
vice-president in charge of engineering, 
Foster-Wheeler Corporation, New York. 
High Pressure Boilers with Reheaters, 
by W. H. Rowand, chief engineer, Bab- 
cock & Wilcox Company, New York, 
N. Y. 


2:30 p.m. Fuels (IV) 

Combustion Ash Collection for the 
Small Power Plant, by Philip F. Best, 
chief mechanical engineer, The Ther- 
mix Corp., Greenwich, Conn. 

How to Cut Small Boiler-Plant Costs 
by Mechanical Coal and Ash Handling, 
by C. E. Miller, technical advisor, H. M. 
Carlson, research engineer, and R. B. 
Engdahl, supervisor, Battelle Memorial 
Institute, Columbus, Ohio. 

Studies on Flyash Erosion, by M. A. 
Fisher, and E. F. Davis, Institute of Gas 
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Carry high overloads 
with high efficiency 
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Two 27,500 pounds per hour units, in- 
CLASS stalled at Pebeas Fevlann Distillers Cor- 
= Louisville, Ky. Features large 
urnace volume in limited space, with 
gh ratio of radiant heating surface. 


SRE 


==y 
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Me. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 
per hour unit. Generous steam liberating 
surfaces and steam space permit wide 
fluctuations in load. 


reals 





LA 70,000 pounds per hour steam generator 

C ss at Humble Oil and Refining Company, 
Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 


Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND, 
CHICAGO, ST. LOUIS, DALLAS ~~ 
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A good strainer protects your equip- 
ment and pipelines. The most impor- 
tant part of a strainer is the screen. 
Screens used in Yarway Strainers are 
made of high-grade monel woven wire 
having small triangular openings fine 
enough for required stoppage of dirt, 
rust and scale, but having ample free 
area for passage of clean condensate, 
oil or other fluids. Mechanical strength 
is greater than ordinary mesh. Per- 
forated screens if desired. 

Screen cap is made with straight thread, 
machined face and spark-plug-type 
gasket, insuring tight joint. Screen 
comes out with cap for easy cleaning... 
automatically aligns when replaced. 
Iron and steel bodies of Yarway 
Strainers are cadmium-plated for pro- 
tection against corrosion and better 
appearance. 

Six sizes, 4%” to 2”. 


Hundreds of 
thousands in use. Stocked and sold 
by 150 Mill Supply Dealers. See your 

eee supply house or write for Bulletin 
-201. 


YARNALL-WARING COMPANY 


114 Mermaid Avenue 


Philadelphia 18, Pa. 


YAR WAY STRAINERS 
Police the Pipelines 





Technology, Armour Research Founda- 
tion, Chicago, IIl. 


6:30 p.m. 
Night 


Annual Dinner and Honors 


THURSDAY, DECEMBER 2 


2:00 p.m. Boiler Feedwater Studies 
(1)—Power (VII) 
Corrosion of Boiler Generating Tubes at 
Battersea and Deptford West Generat- 
ing Stations, by R. L1. Rees and E. A. 
Howes, London Power Co., Battersea 
Generating Station, Battersea, England. 


Hydrogen Embrittlement of Heat- 
Transfer Surfaces in Power Boilers, by 
E. -P. Partridge, director of research, 
Hall Laboratories, Inc., Pittsburgh, Pa. 


Corrosion Erosion of Boiler Feed Pumps 
and Regulating Valves at Marysville, 
Second Test Program, by H. A. Wag- 
ner, chief mechanical engineer, engi- 
neering division, J. M. Decker, research 
engineer, and J. C. Marsh, technical 
=. Detroit Edison Co., Detroit, 
Mich. 


8:15 p.m. 

mittee 

A Survey of Typical Boiler and Ma- 

chinery Accidents, by G. P. Wieman, 

manager, boiler and machinery division, 

National Bureau of Casualty Under- 
writers, New York, N. Y. 


Safety—Boiler Code Com- 


Cause Analysis of Boiler and Machinery 
Accidents, by H. W. Heinrich, assistant 
superintendent, engineering and inspec- 
tion division, Travelers Insurance Co., 
Hartford, Conn. 


FRIDAY, DECEMBER 3 


9:30 a.m. Furnace Performance Fac- 
tors—Power (IX)—Fuels (VI) 


Southwark Station Boiler Air Flow 
Model Tests and Operation Results, 
by R. A. Lane, engineer, mechani- 
eal engineering division, Philadelphia 
Electric Co., Philadelphia, Pa., and E. L. 
Morrison, staff engineering department, 
Babcock & Wilcox Co., New York, N. Y. 
Instrumentation for Furnace Testing. 
Report on the Fundamental Process of 
Tube Wastage. 


COMING 
EVENTS 


N.E.C.—National Electronics Conference 
to be held at the Edgewater Beach Hotel, 
Chicago, November 4-6. 


AIEE—Southern District Meeting to be 
held at the .Tutwiler Hotel, Birmingham, 
Alabama, November 3-5. 


ASME—The annual meeting of the Amer- 
ican Society of Mechanical Engineers to be 
held at the Hotel Pennsylvania and New 
—" New York, November 28-Decem- 

r 3. 


Power Show—18th National Exposition of 
Power and Mechanical Engineering will be 
held in the Grand Central Palace, New 
York, November 29 to December 4. 


SESA—The Annual Meeting of the So- 
ciety for Experimental Stress Analysis will 
be held at the Hotel Commodore, New 
York, December 2-4, 


AIEE—Conference on Electric Welding 
to be held in Detroit, December 6-8. 
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YES! Tycol Aturbrio Turbine Oils 
perform better... BETTER... 


TM — ies 
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Tycol Aturbrio Turbine Oils perform better because: 


. . . Tycol Aturbrio Oils provide positive protection against 
oxidation with maximum lubrication efficiency. 


... Tycol Aturbrio Oils provide maximum resistance to sludg- 
ing and emulsification. 


nee Tycol Aturbrio Oils have a purity of refinement . . . service 
endurance .. . high rust and oxidation inhibiting qualities that 
combine to make an ideal turbine lubricant. 


Complete information on Tycol Aturbrio Turbine Oils is available 
from your nearest Tide Water Associated Office. Write, wire, or 


: INDUSTRIAL 
LUBRICANTS 


Boston ¢ Charlotte, N. C. 
Pittsburgh ¢ Philadelphia 
Chicago ¢ Detroit ¢ Tulsa 
Cleveland ¢ San Francisco 


‘ : TIDE WATER 
phone, today. a associaten 


LUBRICATION — “ENGINEERED TO FIT THE JOB” 
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OiL COMPANY 


17 BATTERY PLACE - NEW YORK 4, N.Y. 





Prefrabri¢ation accuracy is an essential 
“MUST” to assure a proper fit and eco- 
nomical operation. Navco’s 40 years’ ex- 
perience in fabricating assemblies in all 
sizes and for all operating conditions is 
your assurance of such accuracy. 

Consult Navco for your next piping job. 


NMNAWVECO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. 


NEW YORK e CHICAGO e CLEVELAND © BOSTON © ATLANTA © TULSA e@ BUFFALO «© CINCINNATI 
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Water 


Conditioning 


Problems? 








THESE BULLETINS 


MAY HELP YOU BETTER 


UNDERSTAND THEM! 


OUR DAY AT THE PLANT is full enough 
without having to spend time and effort 
solving your own water conditioning problems. 
Why not let specialists do this work for you? 


Allis-Chalmers’ background in treating both: 


high and low pressure plants can aid you in the 
selection of the correct process and right equip- 
ment for your plant. Long experience of A-C 
engineers in.all types of water treatment is 
your assurance of dependable service. 


A-C water conditioning service includes: 


1. Corrective Chemicals — for external and in- 
ternal boiler water treatment... designed for 
silica removal and control of scale, corrosion 
and carryover. Specially prepared scale and 
corrosion inhibitors for all heat exchange cycles 
. .- dependable reagent chemicals. 


2. Equipment—Hot and Cold Process Softeners 
. - - Sodium and Hydrogen Zeolite Softeners 
..» Degasifiers . . . Deionizers . . . Chemical 
Proportioning and Feeding Equipment... . 
Chemical, Booster and Filter Backwash Pumps 
. . . Oil Removal and Water Filters. 


3. Comprehensive Consultant Services—surveys, 
reports .. . complete chemical and X-ray an- 
alytical service . . . special studies. 


Descriptive A-C literature offers valuable in- 


formation. Call your nearest A-C Sales Office. 
A 2537 
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ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me: 


tions and Price List 
(1 6611 Description of Hot Process Water Softeners 


t 
] 
i] 
1 
1 
: [) 6385A Chemicals and Equipment, Analysis Instruc- 
i] 
q 
i] 
; [1 7107 Sodium Zeolite Softeners 








ALLIS- cH Al MERS”™’ a nissotiepada ean 
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Water Conditioning Service ... Chemicals... Equipment | oe 
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AMERICAN [PISTRICT STEAM (CO. 
NORTH TONAWANDA, N. Y. 


* present train. 
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ROPOSED RAILROAD TRAIN for non-stop, 

coast-to-coast service, has recently been designed 
by C. D. Gibbs and A. Milnamow and details of it 
have been presented to a number of railroads, with the 
idea that here is one way by which the railroads might 
regain some of the long-distance travel they have been 
losing to their chief competitor, the airplane. The air- 
lines have constantly been ’way ahead in utilizing the 
latest mechanical and scientific improvements, while 
the railroads have lagged for economic reasons. The 
railroads are handicapped by fixed rates and extremely 
high costs. At present, it seems that only by starting 
an entirely new type of service, one requiring filing 
and application for new rates with the ICC, could a 
satisfactory revenue be obtained. 







































































This new type of service, according to Mr. Gibbs, 
might consist of a non-stop run at high speed with 
additional comfort. For such service a different type 
of railroad train would be necessary. Mr. Gibbs pro- 
poses such a train, made up of unit cars, each 100 feet 
long, drawn by a locomotive containing a high pressure 
turbine generating plant. The locomotive would con- 
tain two oil fired boilers delivering steam at 700 psi, 
835 F to a turbine generator exhausting to an air-cooled 
condenser. Suitable auxiliaries, such as geared auxiliary 
generators, Diesel auxiliary units, and the like, would 
be provided. The turbine would operate at constant 
speed and the generators would supply power to driving 
motors on the axles. 


Since the train would make no stops between points 
such as New York and Los Angeles, the train crew 
would have to be carried on board, in sufficient numbers 
for the required number of shifts, and would have their 
own special car. The whole organization of the train 
would be much more like that of a ship than of the 


A train of this kind might consist of the locomotive, 
one crew car, one service car, 5 roomette cars, one 
dining car, 5 room cars, one stateroom car and one 
recreation car. Each car would be 100 ft long with 
special construction, such as roller bearings and new 
types of connections between cars to eliminate jerking 
and pounding. Car bodies would be insulated and air 
conditioned. Each car would carry its own water supply 
and air conditioning system, would have intercar and 
external telephone and radio communication. 


The various railroads concerned would have to insure 
rights of way for such a high-speed train crossing the 
continent, and some changes in track might be necessary. 


The railroads at each end would have to provide 
terminals with train platforms 1700 ft long, provisions 
for turning the train around, for refueling and re- 
stocking ‘it. 

Under normal conditions of weather and with the 
proper right of way across the country, the average 
speeds of the train might be between 80 and 110 miles 
per hour. Temperature would have an important effect 
on the turbine steam consumption and hence on the 
speed. 

On the above basis, the running time for such a 
train on an average run of 3270 miles, at 82 miles per 
hour, would be 39.9 hours. 


It is estimated that such a train would cost a total 
of about $4,000,000 to build; that with two trips a 
week each train’s revenue per year would be $2,550,000; 
and that the net earnings per year would be $1,250,000. 
On the basis of these costs, the charge for the service 
might have to be about 5 cents per mile. 
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. SPECIAL PURPOSE TURBINE 
air 
1 
“' FOR OPERATION 4. a bleeder seer —_ 
" UNDER ALL THESE CONDITIONS: ——— 
he 
ry. |. Straight, high-pressure, condensing . . . and the speed under any of these con- 
de ditions can be varied from 2800 to 4750 rpm. 
nn 2. Straight, low-pressure, condensing — put- ci. 
- ting to work excess low-pressure steam. This is but one example of many unusual com- 
binations developed by Terry to meet out-of- 
he 3. Mixed pressure — using the low-pressure the-ordinary requirements in turbines up to 
om steam available, with only enough high- 2000 hp. Information on a special-purpose 
2ct pressure steam required to drive the com- turbine for your specific requirements will 
he "pressor be gladly furnished. 
a 
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THE TERRY STEAM 
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. 2 TURBINE COMPANY 
0 TERRY SQUARE, HARTFORD,CONN. 
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How would you like valves in your plant that will always work 
perfectly...valves that will never wear out... valves that will never 
need maintenance attention? You’d probably describe them as ideal! 
Valve manufacturers haven’t succeeded in producing these 
ideal valves— yet. But many leading makers have taken a long 
step toward the ideal by making valve bodies and working 
parts of MONEL*. For MONEL is one metal that fights the 
three powerfully destructive enemies of all valves—erosion, 
corrosion, and abrasion. . 
MONEL valves and valve parts can give you improved 
performance in 4 important ways: 
1. Fewer mechanical failures. MONEL’s exceptional 
strength, which exceeds that of structural steel, can 
minimize failures caused by overstressing seats, 
stems, and other working parts. 
2. Less erosion and abrasion wear. Because of ; 
its superior hardness, MONEL can substantially 
reduce damage caused by turbulence, flow ero- 
sion, and particle abrasion. With heat-treatable 
“K”* and “KR”* MONEL, a degree of hard- 
ness can be obtained that greatly exceeds 
that of other non-ferrous alloys. This fea- 
ture, alone, can sometimes extend valve 
life by a large percentage. Pp 
3. Fewer corrosion worries. Being rust- - 
proof and corrosion resistant, even at high a 
temperatures, MONEL can greatly extend 


the service life of valves operated under “ 

severely corrosive conditions. With fewer re- P 

a ee Ce placements and repairs required, valve main- e 

to serve in all types of pipe tenance costs can be kept to a minimum. ‘ 

lines, are standard with 4. Fewer failures caused by heat. MONEL has re 
ee ese Ri asa good heat-resistant qualities, and is satisfactory for 
to insure longer service life service up to 800° F. MONEL is oxidation resistant, 


and does not embrittle even under continuous high- 
temperature conditions. 

It is because of this remarkable combination of 
properties that MONEL has been chosen by so many lead- 
ing valve makers as an industrial “task” metal. You'll find 
MONEL in many types of fine valves ... valves designed to 

give you extra service with minimum maintenance. 
If you would like more information about MONEL as a valve 
material, write to Bob Johnson, in care of the International 
Nickel Company. He will be glad to supply you with engineer- 


with minimum mainte- 
nance. Made by Ohio 
Injector Company, Wads- 
worth, Ohio. 


j 
i lo 





George Automatic Steam §~ 
Drain Valves are designed : 
for locomotive and steam 
plant service. The body of 
this valve is heat-treated 
“KR” MONEL, operating- 


spring is cold-drawn ing data and dependable sources of supply. “Reg. U. S. Pat. Off. 
MONEL, and the conical 

closure disk is Type 303 EMBLEM ,. OF SERVICE 

18-8 Stainless Steel. Made Jt, THE INTERNATIONAL NICKEL COMPANY, INC. 
re pi ical 67 Wall Street, New York 5, N. Y. 


Company, Phila., Pa. 





M 0 Ni E L .»» for minimum maintenance 


Visit Us At The Power Show, Nov. 29 - Dec. 4, Booths 8 and 9, Grand Central Palace, New York City. 








110 November, 1948—POWER GENERATION—Chicago, Il. 


Proof of “Performance” in chemically treating boiler 
water are the many installations of Milton Roy equip- 
ment in modern utility and industrial power plants 
... both complete Milton Roy “Packaged” Systems 
engineered for specific applications and Chemical 
Pumps as components in systems developed by plant 
engineers. In the plants listed below typical instal- 
lations of such equipment have been made in 
recent months. 


SPRINGS COTTON MILLS, GRACE, S. C. (Complete pack- 
aged systems, including tanks and accessories, for 
handling both sulfite and phosphate feeds.) 


ESSEX (NEWARK) GENERATING STATION, PUBLIC SERVICE 
ELECTRIC & GAS CO. (Pumps.) 


LANSING (MICH.) STATION, INTERSTATE POWER CO. 
(Pumps and tanks for feeding sulfite and phosphate.) 


EAGLE POINT WORKS, TEXAS CO., WESTVILLE, N.J. (Pumps.) 
MANSFIELD TIRE & RUBBER CO., MANSFIELD, OHIO (Pumps.) 





FOR BOILER WATER CHEMICAL TREATMENTS 


Ss »f.. © Milton Roy Chemical Pumps 
hecly @ Milton Roy Chemical Feed Systems 





SOUTHWARK STATION, PHILADELPHIA ELECTRIC CO. 
(Packaged systems, for feeding sulfite and phosphate. 
Shown above.) 

Milton Roy Packaged Systems include all necessary 
pumps, solution tanks, covers, gage glasses, low 
level cutouts, alarms and motor starters. They can . 
be supplied with automatic electronic controls to 
operate pumps at speeds proportional to feed water 
flow as measured by a flow meter. Available to handle 
all treating chemicals 
and in capacities to meet 
all pressure and capacity 
requirements. 


Details in Bulletin 451 
... ask also for Technical 
Paper 51 ‘What the 
Power Engineer Needs 
to Know About Chem- 
ical Feed Systems.” 





LION KOU COMPANY 


1320 €. MERMAID LANE, CHESTNUT HILL. PHILA. 18, PA 
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STREAM POLLUTION 


(Continued from page 61) 
ditional headache to the problems 
V/ Ag (A - SO. of plant production and something 
to be resented or to be given as 


Pee little time and attention as was nec- 

GOCQUEG Ne VOU dhe Vf essary to “get by” with the demands 
(4 Md (, Lf, Wee of enforcement officials. 

If this has been your viewpoint, 

let me urge you to think of pollution 

: abatement or waste treatment as 

" being as integral a part of the pro- 

duction of your product as the raw 

materials and labor which go into 

it. Look at the disposal of your 

wastes from the standpoint of those 

who use the stream below your mill; 

from the standpoint of those who 

would like to use it for their water 

supply or for recreation, including 

fishing. Look at it from the stand- 

point of reducing and abating your 

pollution and of trying to find a use 

for your mill wastes, not primarily 

from the standpoint of profit making. 

If you don’t, a rising public demand 

will help you to such a viewpoint. 

It will very frequently, be of 
great help to you to employ an en- 
gineer skilled in waste treatment as 
the consultant or designer of the 
treatment works while you collabo- 
rate with him in fitting the principles 
of waste treatment into your process 
requirements and, in particular, to 
the limitations of your own plant. 
The two of you working togéther 
may very well evolve changes in 
processes, or rerouting of works, 
segregation of wastes, or re-use of 
waters, or other economies which 
neither alone would develop. 

It is surprising how woefully in- 
adequate the data supplied by a mill 
management often are, both as to 
the quantities and qualities of the 
wastes; and how frequently the in- 
formation which is supplied is based 
on only a few determinations which 
may not be representative or may 


TIE TA es DE ..spherically-ground to form _| ack essential data as to rates, times, 


: 5 : : é and other imporiant matters. For 
wide, true-bearing surfaces ... Darts are tight without jamming. Seats remain many plants, months may be re- 


unscarred and true... ready for repeat use. quired to secure the necessary data. 
So don’t forget to measure and 


ITU MM AAO LON EAMET TEED 2 Dare resists pitting, analyze accurately and sufficiently. 


z : : Then, too, remember that good 
electrolysis and corrosion... gives years of leak-proof service. housekeeping pays, in a mill as well 


as in a home. Great sums of money 
ISSN oe OME 2 Dart shrugs off wrench _| can be saved by reducing the volume 
and strength of waste waters by 
separating polluting wastes from 


clean waters, such as clean cooling 
RSS Eh ee a ee Ae kek Me. . made of practically indestructi- waters, thereby cutting down on the 


ble air-refined malleable iron . . . a Dart has highest resistance to stress and size of treatment works; by recir- 
culating waters where practical; and 
by other measures which can be 
taken within the mill before true 
waste treatment begins.. 











abuse through dozens of installations. 





stretching. 






‘%, 


These extra-quality features explain why 
Darts are the lifetime union... why Darts 


YW 
4, 
Uf : 
" 


vol NN 
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About two thirds of all undevel- 
oped water resources in the United 
States were on the Pacific Coast and 
one fifth in the northeastern and 
southeastern states before the war, 
says a Twentieth Century Fund sur- 


UNIONS —_ 
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can be used again and again. 


E. M. DART MANUFACTURING CO. 
PROVIDENCE 5, RHODE ISLAND 


























@ Bros engineers have achieved this remarkable 
new fuel flexibility by designing a steam gen- 
erating unit fired by Bros Travl-Spred continu- 
ous ash discharge spreader stokers and 
combination gas and oil burners. 

This is Bros’ answer to today’s critical prob- 
lem of fuel availability. And it can free you, 
as a manufacturer, from the imminent threat 
of short supply—whether it be coal, oil or gas. 
For with this one furnace, you can use three 
fuels—and switch from one to the other eas- 
ily, simply, in a matter of minutes! 


One furnace...three fuels 


| 
SWITCH TO COAL, OIL OR GAS 
IN A MATTER OF MINUTES 


















In the installation pictured (B. F. Nelson 
Mfg. Co., Minneapolis), these two Bros 90,000 
lb. combination units supply continuous power 
and process steam for the manufacture of roof- 
ing paper. 

But whatever you manufacture, you can 
eliminate costly shut-downs due to fuel avail- 
ability problems just as the B. F. Nelson Mfg. 
Co. has. The first step is a letter to Wm. Bros 
Boiler and Mfg. Co., Minneapolis, Minnesota, 
for complete specifications and details on this 
new Bros Combination Unit. 


ROS 


WATER TUBE, FIRE TUBE BOILERS * OVER FEED, UNDER FEED * HYDRAULIC-TRAVL-SPRED STOKERS 
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driving equipment, and SECOND, heat units needed for 
processing or heating. 





Use boiler steam to run a Troy-Engberg Steam Engine. 
THEN use the exhaust in your heating or processing 
lines. Drive your pumps, stokers, generators, blowers 
or compressors with By-Product Power. Use a 
Troy-Engberg Steam Engine as a reducing valve and 
your power cost saving will pay for the engine in a 
very short time. 


i 
[ 
' 
t 
i 







Send for Bulletin 306 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
2100 Railroad Avenue _‘ Troy. Pennsylvania 











COOLING TOWERS 


(Continued from page 70) 
if not, inspection should be made 
more often. 
How to Maintain the Filling 

Function of the filling is to in- 
crease the contact between air and 
water, primarily by offering new ex- 
posed surface to the air as the water 
cascades through the tower. Another 
function is to maintain proper dis- 
tribution of both air and water. Its 
efficiency is affected by oil, dirt, 
algae and the like, and it is, there- 
fore, important to keep the filling 
clean. Filling composed of flat hori- 
zontal slats is more subject to col- 
lection of foreign matter than decks 
composed of vertical or sloping slats. 
Sagging filling tends to concentrate 
the water in the areas of the low 
spots of the fill. This in turn, causes 
air channeling, since the air will not 
so readily pass through areas of 
high water concentration as through 
areas of low water concentration. 
This air channelling reduces the con- 
tact between air and water; thereby 
reducing the performance. 

Types of filling, in general, fall 
into two classes; the grid type and 
the slotted lath type. 

Grid Type Filling:—The grid type 
consists of boards or battens nailed 
on cleats to form panels. These 
panels or grids are usually substan- 
tial enough to function as scaffold- 
ing during erection, and are conven- 
ient to walk on when cleaning and 
inspecting the tower. The grids are 
easily removed and are substantial 
enough to be cleaned with a fire 
hose. 

Slotted Lath Filling:—This consists 
of slotted lath, through which are 
threaded other lath. This type of 
filling is not nailed and should not 
be walked upon. It also cannot be 
readily removed, nor should it be 
cleaned with a fire hose. 

Oil in the cooling tower water is 
detrimental to tower performance, 
because the oil soaked filling will not 
be wetted by the water. This results 
in improper breakup of the water 
and reduction in wetted surface ex- 
posed to the airstream. Oil deposits 
have been removed from filling by 
solvents and steam. However, it is 
usually cheaper to replace the filling. 

Algae growth probably contributes 
more to reducing the performance 
of cooling towers than any other 
factor. Once algae has made head- 
way, there is very little to do but to 
shut down the tower and do a thor- 
ough cleaning job. This is usually 
accomplished by means of a fire hose 
and/or circulating a strong chemical 
solution. This should be immediately 
followed by a flushing and draining 
of the entire cooling system, to pre- 
vent fouling of the heat exchanger 


. surface by the dead algae. 


How to Maintain Cooling Tower Basins 
Cooling tower basins are usually 
built of concrete, but are also made 
of redwood and steel. 
Occasionally the water circulated 
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“ Important points to know about 


‘ COTTRELL Electrical Precipitators 
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ie A COTTRELL Electrical Precipitator is a major plant cipitator over 39 years ago, still operating efficiently 
1g investment. Once installed it is operated over a ... and has consistently developed new refinements, 
@ period of many years, thus multiplying year after year the new techniques, new applications that today have 
- benefits of top notch design and aie. / made it world famous in the science of recovering 
“ And because of the many factors affecting the operating dusts, fly ash, mists, fogs and other suspensions from 
~e and collecting efficiency of a COTTRELL Precipitator, probably oui 
ant in no other field do the experience and “know-how” of the _ 
es organization designing and installing the unit play a more This is the first of a series of advertisements briefly out- 
ot important role in influencing the overall performance of the lining the important elements that go to make up a COTTRELL 
of installation. That is why it is so important to remember installation. Only long experience coupled with highest engi- 
sh this fact... neering ability, can assure the proper combination of these 
= ) Western Precipitation Corporation is the organiza- elements into a COTTRELL installation best suited to your par- 
oy tion that installed the first successful cotTRELL Pre- ticular requirements! 
all 
ad Basically, a Cottrell Precipitator consists of three major 
pe divisions each in turn consisting of many separate elements . . . 
ed 
se THE ENERGIZING SYSTEM, as its name ‘ 
eee ; . : 
“ implies, is the portion of the unit 
d- wherein the power is brought in, the voltage 10 COTTRELL ADVANTAGES 
n- stepped up, then rectified to provide the uni- that make Cottrell 
nd directional high voltage current supply for the for all types of ee 
re Electrode System. » hot of cold, wet nd = 
ial THE ELECTRODE SYSTEM consists of the 
ire ® high-tension ionizing electrodes and col- 1. LOWEST Drarr ar 
t lecting electrodes through which the suspen- tenths of an inch w. g. ve fw 
sts 2 ; 
sion-laden gas is passed to be cleaned. These 2. tow 
. EST 
7 electrodes can be of various designs, shapes 1 kwh. soe tae ping only 2 to 
bg and patterns and are equipped with various cleaned. : v. ft. of gas 
- “rapper" arrangements which assist in keep- 2. te 
“i ing the electrodes clean of recovered ¥ pepe MAINTENANCE cost . 
e materials. fad 'w moving parts, no fire 
is THE HOUSING OR SHELL includes the 4. LOWEST LaBor cost — ; 
ce ® structure containing the Electrode and can be fully a Soatetion 
7 ‘ Cte Y automatic, if desired 
10t Energizing Systems as well as the gas ducts a 5. LON . 
Its ; and distributing system, the hoppers for re- a , “aan prs ag early Cottrell in. 
soe * * Operati 
oad oneing the collected eeeemee and other mis- : mm years of continuous momne otter 39 
7a ‘ 2 Sere . my 
‘ . 6. HIGH 
its ficien sphere — recovery ef. 
by Each of these three major divisions, together with their many individual parts, sired. roaches 100%, if de. 
1s must be carefully engineered into ONE integrated and precisely-balanced unit to provide 
ng. the successful and tii ly-operating COTTRELL Precipitator. This series will take 7. UNIVERSAL APPLICABILITY 
tes these major units apart to show in greater detail how the individual parts function and cover any suspension, solid orate 
ice the varying types of design and construction. Watch for them. “am — Over wide tempera- 
1er 
8. A 
d- pr Pasay — handle o few 
to WESTERN core, Ont = with quel 
r= 
= * * 
2 italion * ateeet, SPLNY a 
a able t i 
ae Ce ALCip requirements. ee 
ely CORPORATION 10. LOWEST OVERALL cost 
ing - Do You Have This Helpful Per year of service, le — cost less 
= OF Seeman ven correct Booklet? In 28 covered. Often pay ae Per ton re- 
re- COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS pages of interesting charts, in a few meathe wl wr themselves 
ger Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA illustrations and descripti © few yeors, weys within 
CHRYSLER BLDG., NEW YORK 17 © 1 LaSALLE ST. BLDG., 1 N. La SALLE ST., pee be seo accel 
sins CHICAGO 2 ¢ HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA Cortaexe design and construe- 
lly PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL tion. Send for your free copy. 
ide Ask for Bulletin C103! 
ted 
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0) \ E P UJ M P in on the job is 
woth Qa in the repair shop 


SIER-BATH: SCREW PUMP 


Advantages: « pulseless 
flow + anti-friction bear- 
ings » vibrationless 
operation - low mainten- 
ance cost + rugged 
construction. 

Pumps: Acetate, asphalts, 
brines, Bunker C Fuel Oil, 
Cellulosics, Greases, 
Molasses, Syrups, Lube 
Oils, etc. 




























SIER-BATH GEAREX PUMP 


« Balanced Axial Thrust + Pulseless 
Flow + Vibrationless Operation - 
Roller Bushings for Precision Run- 
ning under load. 

Pumps: Oils, Varnishes, Solvents, 
Molasses,, Chemical Solutions. 
Capacities: 1-550 g. p. m. 
Discharge: 250 p.s. i. for medium 
or high viscosities. 50 p.-s. i. for 
water. 

















The most notable point about SIER-BATH 
Screw Pumps and Gearex Pumps is their 
relative freedom from maintenance. 


HERE is no mystery about the ability of Sier-Bath 

Pumps to stand up under the most trying conditions. 
After all, in such pumps, the worms and gears are the most 
important parts. And when you consider that Sier-Bath 
Pumps are made in the best equipped precision gear shop 
in the country, it is easy to understand their exceptional 
dependability. Their pulseless flow and vibrationless opera- 
tion greatly reduce maintenance cost—there is much less 
wear on valves, couplings and other fittings. Pipes and 
joints remain tight. With labor costs at their present high , 
figures, these are important points to consider in pump 
selection. Send for descriptive booklet. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 





FOUNDED 1905 MEMBER A. G. M. A. 








“0 Sjer-Bath 


GEAR and PUMP CO., Inc. 





9256 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY 


v 








in the tower will have a detrimental 
effect on the concrete basin; in such 
cases, it has helped to plaster the 
basin with an asphaltic base ma- 
terial similar to roof putty. 

When cooling tower basins are 
constructed of redwood, it is diffi- 
cult to maintain a water-tight basin. 
This is particularly true when a 
tower is used seasonally, as in con- 
nection with an air-conditioning sys- 
tem. A redwood basin should never 
be allowed to dry out, for if redwood 
dries and shrinks, and then soaks 
and swells, the wood will never quite 
revert to its former dimension. If 
this cycle is repeated very many 
times, the basin will no longer be 
water-tight. This is also true of 
redwood stave pipe, often used as a 
primary distributing header. It 
should not be allowed to dry out; 
also, the reinforcing bands should 
be kept tight to prevent leakage. 

One of the best ways of stopping 
a redwood basin from dripping is to 
add shredded asbestos, similar to the 
fibrous insulating material used in 
plastering fractionating columns, to 
the area of the basin containing the 
leak. This fibrous material will then 
migrate to the area of the leak and 
will flow into and seal the crevice. 

Suction pit screens should be in- 
corporated in all  cooling-tower 
basins. They strain extraneous mat- 
ter out of the cooling system, and 
do much to reduce the maintenance 
of the circulatory system. 

An attempt should always be 
made to keep the water level in the 
basin above the level of the anchor 
bolts and anchor castings. The inter- 
facial surface between the air and 
water has been found to be very 
corrosive. Inspection shows acceler- 
ated corrosion to occur at the water 
line when very little, if any, occurs 
above and below this point. 


Maintaining Mechanical Equipment 

Because failure of any part of the 
mechanical equipment (such as the 
fan, gears, or flexible coupling and 
floating shaft) will shut down the 
unit, it is important that a regular 
inspection and maintenance program 
be adopted. Here is a minimum 
service schedule for the various 
pieces of apparatus. 

Gear:—Oil level in the gear should 
be checked every 30 days. If the 
level has gone down, the gear case 
and oil seals should be checked for 
leaks, and appropriate steps taken 
to stop them. On the other hand, 
if the oil level appears to have risen, 
drain a one-quart sample from the 
bottom of the gear case and check it 
for emulsification and contamination. 
Because the gear on an induced- 
draft tower is located in a hot, hu- 
mid, air stream, moisture may 
condense in the gear case. This is 
particularly true in towers operated 
intermittently. If there are any signs 
of emulsification, the oil should be 
drained and replaced with the type 
of lubricant recommended by the 
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Crude Alcohol Unit of the 
Esso Standard Oil Company’s 
Refinery at Baton Rouge, 
Louisiana. 


Interior view of First Section 
of new Redondo Steam Sta- 
tion of Southern California 
Edison Company, now under 
construction at Redondo 
Beach, California. 


| ar is the common denominator which is 
essential to the success of any project, large or small. 
The many years of experience of Stone & Webster 
Engineering Corporation in engineering, design and 


construction covers a wide range of diversified projects. 





STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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No other tube cleaner could do it! 


3 The engineer of an upstate New York university power plant 
with five large boilers tried every known make of tube 
cleaner, including our old Roto. He didn't think any of them 
"worth a hoot" for removing his rock-like scale. 


te When we developed the new ROTOJET, we sent him our 
Model 525 for field test. He was so amazed and tickled with 
the way this powerful new cleaner performed that he insisted 
on buying it. He said it was the first cleaner that ever 
cleaned his tubes properly, and that "it made a tough job — 
seem ridiculously easy." 


+ No tube cleaner built during our 38 years of specialization 
in this field can even remotely compare with the new 
ROTOJET for power, efficiency, and cleaning speed. A 
single cleaning job with a ROTOJET will prove that you 
can't afford to use any other tube cleaner. 


Send for new bulletin 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Avenue Newark |, N. J. 
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manufacturer. An inspection should 
also be made of the oil seals, par- 
ticularly the one on the slow-speed 
shaft. Since oil seals are normally 
inserted in a small recess in the 
housing, it collects the moisture 
condensed on the fan shaft. Any 
failure of the seal, or corrosion on 
the shaft at this point, will permit 
the collected water to enter the unit. 

An oil sample should be drained 
from the bottom of the gear case 
every three months. Again, if the 
oil shows any sign of emulsification, 
contamination, or deterioration, it 
should be drained and replaced. Oil 
should be drained and refilled every 
six months with the exact type of 
lubricant recommended by the 
manufacturer. 

Once a year, examine the oil seals 
on the gear and replace if necessary. 
Also, check the bearings for play, 
particularly the bearings on the fan 
shaft, where the greatest wear 
usually occurs. This can easily be 
checked by rocking the fan blade up 
and down. If any appreciable wear 
has occurred, the bearings should 
be either adjusted or replaced. 
Where oil is found to be emulsified 
in the gear unit, indication of ex- 
cessive wear will usually be found 
on the lower slow-speed shaft bear- 
ing. This is because, on some re- 
ducer designs, sufficient sump ca- 
pacity for collecting water and 
sludge is not provided below the 
lower main bearing. If this condi- 
tion exists, some relief can be ob- 
tained by substituting a large capped 
reducing nipple for the drain plug 
in the center of the gear case, thus 
allowing room below the bearing for 
the water to settle. 

Couplings: — Floating shaft cou- 
plings used on cooling towers are: 
gear types, metal, fabric or rubber 
disk type, and coupling should be 

The gear type coupling should be 
taken apart and inspected once a 
year. The lubricant, together with 
any contaminates, should be drained 
and discarded. The teeth on the 
coupling should be washed with 
kerosene and examined for wear be- 
fore reassembling. Care should be 
taken in the choice of a lubricant for 
this gear type coupling since it oper- 
ates in a hot, humid air stream and 
there is danger of moisture condens- 
ing inside. As moisture condenses, 
the centrifugal action of the revolv- 
ing coupling causes the water to dis- 
place the lubricant in the periphery 
of the housing. Since the gear teeth 
are also located on the housing peri- 
phery, serious wear may occur be- 
cause of- lack of lubrication. Be- 
cause of this it is recommended that 
the lubricant used be of the water 
proof type whose specific gravity is 
greater than that of water. 

The disk type coupling should be 
examined every six months for 
cracks and breaks in the fabric or 
metal discs. Should they show any 
signs of wear, the disks should be 
immediately replaced. It is recom- 
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Why Nylen Products Co. installed 2 ENTERPRISE DIESELS 
in its St. Joseph, Michigan plant 


Nylen Products Company manufactures pre- 
cision equipment for the great automotive and 
refrigeration industries. All power for running 
Nylen’s extensive operations is supplied by their 
own diesel electric generating plant. Needless to 
say, this power musé be continuous, adequate—com- 
pletely dependable. 

Aside from installing more power now, how- 
ever, Nylen had the problem of selecting units 
which could later be converted to provide even 
greater KW output. Enterprise diesel engineers had 
the answer to this problem in two engines specially 
designed for quick conversion to turbocharging at 
any time in the future. This includes such turbo- 


charged equipment as enlarged water, lube oil and 
fuel oil pumps, air intake connections, oversized 
waste heat boilers. The Enterprise DSQ-8 now de- 
velops 700 KW non-turbocharged, is direct con- 
nected to an over size generator capable of deliver- 
ing 1125 KW when the diesel is eventually turbo- 
charged. A similar rate of stepped-up output is also 
available with the conversion of the smaller DSQ-6. 
Conversion time and trouble are minimized through 
the special design features. 

Whatever your power problem, it will pay you 
to ask us to show you the many advantages and im- 
provements in power application available in En- 
terprise Diesels. 


Choice of Power Experts... Everywhere 






Clelefefefe 


4 Cycle Diesel Engines and Generat- 


ing Sets up to 1800 HP per unit, turbo- ENTERPRISE 
charged or normally aspirated. ee 
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ENTERPRISE ENGINE & FOUNDRY CO. 


18th & Florida Streets, San Francisco 10, California 
Offices in Principal Cities 





HERE’S WHAT YOU GET WITH A 


Fuller Rotary Compressor 











DIRECT DRIVE . . . ACCESSIBILITY . . . LOW MAINTENANCE . . . SIMPLE 
FOUNDATIONS . . . BLADES AUTOMATICALLY COMPENSATE FOR WEAR 
. .. SMALL FLOOR SPACE WITH RELATION TO CAPACITY . . . MAINTAINED 
CAPACITY FOR THE LIFE OF THE MACHINE . . . UNNECESSARY BULK ELI- 
MINATED . . . NO BEARING TAKE-UP . . . NO LEAKING VALVES OR SEATS TO 
GRIND . . . NO AIR-LINE PULSATIONS . . . NO MULTIPLICITY OF PARTS 
REQUIRING FREQUENT ATTENTION, ADJUSTMENT AND REPLACEMENT. 


For years Fuller engineers have striven to build the best com- 
pressor money could buy . . . simple in design, easily operated, 
rugged construction for long, continuous service. With these 
thoughts in mind, it is natural that only the best of materials and 
workmanship go into the makeup of Fuller Rotaries. This con- 
tinued effort has paid dividends, as is shown by the thousands 
of machines in operation and the many repeat orders from satisfied 
users. 

An ideal unit for any plant. It will pay you to consider the 
outstanding features of these efficient machines. Write for 
Bulletin C-5 describing and illustrating Fuller Rotary Compressors. 


FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 


Chicago 3 - 120 So. LaSalle St. 
San Francisco. 4 - 420 Chancery Bldg. 


i i i 


A LIFETIME OF NEW MACHINE EFFICIENCY 
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mended for all couplings, that heavy 
strap iron guards be made for each 
end of the floating shaft to confine 
the rotation of the shaft should the 
couplings fail. This is done to pre- 
vent the loose end of the shaft from 
whipping around and damaging the 
fan, as well as the motor and gear 
shafts. 

The universal joint type coupling 
requires lubrication every three to 
four weeks. This type of coupling 
requires a heavy oil rather than a 
grease. Properly lubricated, this 
type of coupling will give by far the 
best service of any of the couplings 
previously mentioned since its 
greater flexibility better adapts it for 
use on a wooden structure which is 
not rigid. 

The gear and motor should be 
checked for proper alignment once 
a year. The following procedure for 
aligning floating shaft couplings is 
recommended: 

The floating shaft and couplings 
should be removed, leaving a flanged 
hub on both the motor and gear 
shaft. Stretch a fine copper. wire or 
chalk line over the top of both the 
motor and gear flange. Next, check 
with a square against the flange face 
and wire, first on one coupling and 
then the other. The square will show 
any misalignment. This should be 
done both with the wire or chalk 
line on top of the coupling and on 
the side of the coupling. Shifting of 
the motor and gear and shimming 
will make one edge of the square 
parallel with the wire in both posi- 
tions. When this is accomplished, 
the unit will be in proper alignment. 

Fan Maintenance 

Fan blades used on cooling towers 
are: (1) fabricated carbon or stain- 
less steel, (2) cast aluminum, or (3) 
airplane wing section type. 

Once a year the fan blade arms 
should be examined for fatigue 
cracks; this applies to all classes of 
fans. The fabricated stainless steel 
fan should require little or no 
maintenance while the carbon steel 
and aluminum fan blades may be 
scraped and coated each year or two 
with a preserving material. On the 
other hand, carbon steel and alumi- 
num fans have been known to give 
five to ten years of service with no 
maintenance work on the blades 
whatsoever. 

The airplane type of fan blade 
consists of struts covered with fabric 
or metal. This type should be ex- 
amined every three to six months 
for tears or rips in the covering. 
Should this occur, repairs should be 
immediately made lest the entire fan 
be destroyed. 

A fan will become sufficiently un- 
balanced in normal service to re- 
quire rebalancing every 3 to 5 years. 
This occurs because of the uneven 
erosion, corrosion, or deposition on 
the blades over a period of years. 
Very often, vibration on top of a 
cooling tower will be blamed on the 
fan when, in reality, it is due to 
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What type of equipment is required to solve your water conditioning 


‘ problems? Because Graver designs, builds and installs all types, you are 


certain of the right answer to this question when you specify the equipment 
experience built. 


Consider the installation shown below, for example. It is a Graver Re- 
activator with auxiliary equipment. In clarifying and softening water for 
a large oil refiner, this installation combines all the necessary operations 
of flash mixing, coagulation and sedimentation in a single unit. Raw water 
brought into the unit flows upward through a sludge blanket and is drawn 
off at the top with hardness and turbidity reduced to a point where they 
are negligible for most purposes. 


The Reactivator is the answer to some problems. Yours may call for zeolite, 
hot process or lime and soda softening . . . or for demineralization or 
pressure filtration. Let us help you find the answer now. 


WATER CONDITIONING AND PROCESS EQUIPMENT DIVISION 
GRAVER TANK & MFG.CO..[NC. 
East Chicago, Indiana 
NEW YORK e PHILADELPHIA e CHICAGO 
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For piston rods and valve 
stems running in oil, gaso- 
line, benzol, naphtha, kero- 
sene and similar solvents. 
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Hot Oil Asbestos Packing for 
rods and plung Construc- 
tion minimizes capillary 
attraction and saturation. 






























THERE’S A BELMONT PACKING FOR 


Steam, Water, Oil, Gas, Air, Ac 
Ammonia. Forms include Rut 


Coils, Reels, Spools, Sheet 
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igs, Spiral 


Gasket 


THE BELMONT PACKING & RUBBER COMPANY 


ADELPHIA 37, PA 
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misalignment of the gear and motor. 
These two vibration sources can 
be readily distinguished. The vibra- 
tion caused by an unbalanced fan 
will give a swaying motion to the 
tower because of its relatively great 
mass and slow speed, while the mis- 
alignment of the motors and gears 
will cause a high-speed vibration 
which makes a rapping sound. 





STATEMENT OF 
OWNERSHIP 


STATEMENT of the ownership, management, 
circulation, etc., required by the act of Con- 
gress of August 24, 1912, as amended by the 
acts of March 3, 1933, and July 2, 1946, of 
Power GENERATION, published monthly at Chi- 
cago, Illinois, for October 1, 1948. , 

State of Illinois, } 

County of Cook ad 

Before me, a Notary Public in and for the 
State and county aforesaid, personally appeared 
Kingsley L. Rice, who, having been duly sworn 
according to law, deposes and says that he is 
the Business Manager of the Power GENeERA- 
TION and that the following is, to the best of 
his knowledge and belief, a true statement of 
the ownership, management (and if a daily, 
weekly, semiweekly or triweekly newspaper, the 
circulation), etc., of the aforesaid publication 
for the date shown in the above caption, re- 
quired by the act of August 24, 1912, as 
amended by the acts of March 3, 1933, and 
July 2, 1946 (section 537, Postal Laws and 
Regulations), printed on the reverse of this 
form, to wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and other 
business Managers are: 

Publisher, Technical Publishing Company, 
Chicago, Llinois. 

Editor, Andrew W. Kramer, Chicago, Illinois. 

Managing Editor, Chester R. Earle, Chicago, 
Illinois, 

Business Manager, Kingsley L. Rice, Chica 
go, Illinois. 

2. That the owner is: (If owned by a cor- 
poration, its name and address must be stated 
and also immediately thereunder the names and 
addresses of stockholders owning or holding 
one percent or more of total amount of stock. 
If not owned by a corporation, the names and 
addresses of the individual owners must be 
given. If owned by a firm, company, or other 
unincorporated concern, its name and address, 
as well as those of each individual member, 
must be given.) 

Technical Publishing Co., Chicago, Illinois. 

Charles S. Clarke, ilmette, Illinois. 

Kingsley L. Rice, Winnetka, Illinois, 
orn O. Aarvold, Berwyn, Illinois. 

alph E, Turner, Western Springs, Illinois. 

Otto Kaad, Elmwood Park, Illinois. 

. W. Kramer, Highland Park, Illinois. 

Walter Painter, Oak Park, Illinois, 

Richard H. Morris, Evanston, Illinois, 

Edwin C, Prouty, La Porte, Indiana. 

Arthur L. Rice, Jr., Winnetka, Illinois. 

Horace G. Wilds, Abington, Pennsylvania. 

Elisabeth Rice Gariepy, Barre, Mass. 

3. That the known OR isa mortgagees, 
and other security holders owning or holding 
1 percent or more of total amount of bonds, 
mortgages, or other securities are: (If there 
are none, so state.) There are none, 

4. That the two paragraphs next above, giv- 
ing the names of the owners, stockholders, and 
security holders, if any, contain not only the 
list of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases where the stockholder or security 
holder appears upon the books of the company 
as trustees or in any other fiduciary relation, 
the name of the person or corporation for whom 
such trustee is acting, is given; also that the 
said two paragraphs contain statements embrac- 
ing affiant’s full knowledge and belief as to the 
circumstances and conditions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, 
hold stock and securities in a capacity other 
than that of a bona fide owner; and this affiant 
has no reasqn to believe that any other person, 
association, or corporation has any interest 
direct or indirect in the said stock, bonds, or 
other securities than as so stated by him. 

‘That the average number of copies of 
each issue of this publication sold or distrib- 
uted, through the mails or otherwise, to paid 
subscribers during the twelve months preceding 
the date shown above is ...... his informa- 
tion is required from daily, weekly, semiweekly, 
and triweeklvy newspapers only.) 

INGSLEY L. RICE, _ Manager 
(Sienature of business manager) 

Sworn_to and subscribed before me this 30th 
day of September, 1948. 

(sea) _ , JOSEPHINE A. GEAR 
(My commission expires May 29, 1951.) 



























otor. 

can 
bra- 

fan 
. the 
sreat 
mis- 
sears 
ation 


ement, 
~ Con- 
by the 
46, of 
it Chi- 


or the 
peared 
sworn 
he is 
ENERA- 
est of 
ent of 
daily, 
er, the 
ication 


s and 
f this 


of the 
other 


npany, 


llinois. 
hicago, 


Chica 


a cor 
stated 
es and 
olding 
stock. 
es and 
ust be 
other 
idress, 
ember, 


llinois. 


inois. 


is. 


me: 
ania. 


yagees, 
iolding 
bonds, 

there 


e, giv- 
‘s, and 
ily the 
is they 
it also, 
ecurity 
mpany 
lation, 
whom 
at the 
mbrac- 
to the 
stock- 
appear 
ustees, 
other 
affiant 
person, 
nterest 
ids, or 
n. 
vies of 
distrib- 
o paid 
ceding 
forma- 
veekly, 


anager 
r 
is 30th 


EAR 
51.) 






























Underground power-line tunnel built in 1924. 
Wisconsin Steel Works, International Harvester 
Company, Chicago, Illinois. 


Interior of tunnel today. Perfect protection 
_ continues. 


24-Hour Strength in 
bitter cold weather 


24-Year Service in power-line tunnel provided by 


LUMNITE STRUCTURAL CONCRETE 









It was 15 degrees below zero when work- 
men placed LUMNITE concrete in the 
forms for this underground power-line 
tunnel back in 1924. But despite the be- 
low-freezing temperature, LUMNITE 
gained full-working strength within 24 
hours. Today it’s in excellent condition 
and continues to give strong, durable 
service after 24 years! 


Cold-weather concrete construction is 
facilitated by use of LUMNITE. Strong, 


durable concrete can be made in freezing - 


weather, overnight, with a minimum of 
protection and without the use of artifi- 


For further information, write to: 


cial heat. LUMNITE, a calcium aluminate 
cement, generates its own heat to allow 
normal hardening. And its high 24-hour 
strength permits rapid maintenance 
jobs. 


Besides its overnight structural advan- 
tages, LUMNITE’S adaptability and 
utility also serve modern power plants as 
Refractory, Heat- and Corrosion-resis- 
tant Concretes. LUMNITE linings for 
stacks, flues, coal bunkers and ash-pits 
provide smooth jointless surfaces, result- 
ing in less resistance to flow of gases and 
less abrasive wear. 








Lumnite Division 













UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEL CORPORATION SUBSIDIARY 
135 EAST 42nd STREET + NEW YORK 17,N. Y. 





















“THE THEATRE GUILD ON THE AIR’’ — Sponsored by U. S. Steel Subsidiaries — Sunday Evenings — ABC Network 
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DON’T FORGET 


to see the newest 
ways of 
cutting costs — 


at the.. 

























































NOV.29 \ 


fo 


DEC.4 


See over 300 technically-staffed exhibits and first- 
hand demonstrations of the very latest advances in 
equipment, materials and methods for efficient, 
economical power production and use of steam, 
electric and mechanical power. Talk with engi- 
neering specialists on hand to help with your 
present problems and future plans..Get ideas on 


Management design, installation, operation and maintenance 
International you can profitably use now and Iater. It will be 
Exposition Co. time well spent. Remember the date: plan to come: 





bring your associates. 
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AMMONIA SYSTEM 
EXPLOSIONS 


(Continued from page 73) 


7. VAPOR ONLY. 
Vapor only is not likely to cause 

an explosion, except in most unusu- 

al circumstances. 

8. VAPOR AND LIQUID. 

Although the vapor pressure in an 
isolated part of the system may be 
low, it can be raised to a critical 
point within seconds, if there is a 
small residue of liquid, and heat is 
applied. For this reason residues of 
liquid in a system should be 
guarded against. If heat must be ap- 
plied near a liquid pocket, it should 
be done before the last isolating 
stop valve is closed. If steam, hot 
water, or flame is used to clean, de- 
frost, or weld, heat transfer is rapid. 
These substances should never be 
applied to any part of an ammonia 
refrigeration system, except with 
great caution. 

9. VAPOR AND OIL. 

A vapor-oil mixture is never dan- 
gerous, except when flame is applied 
to the system. 

10. Vapor, OIL AND LIQUID. 

Because a small quantity of liq- 
uid makes several hundreds of 
times its volume of vapor, its pres- 
ence in an oil-vapor mixture adds 
danger to an isolated part of the 
system. 

11. Om onLy. 

Oil only is not dangerous, except 
in the presence of flame. 
12. Om AND LIQUID. 

Since neither of these substances 
is elastic, they may rupture any 
containing vessel if no vapor pocket 
is left for a cushion. 

13. LiquID ONLY. 

It is highly dangerous to isolate 
liquid ammonia without leaving a 
vapor pocket. If the liquid has been 
previously subcooled, the danger is 
greatly increased. 

To examine a specific instance and 
check on the above given causes, 
let us take for example the ammonia 
system explosion in the Union Dairy 
Company plant at Decatur, Illinois, 
on May 4, 1948. This was a low side 
explosion, and took place in a direct 
expansion new milk cooler of 12,- 
000 lb capacity per run. The terrific 
force with which the explosion 
ripped this vessel apart is shown in 
the illustrations. Rupture took 
place inward, and from the bottom 
upward. A workman cleaning the 
vessel with hot water was blown 
upward, and pinned against the top 
by the ragged tear of 12 ga. stain- 
less steel. Another workman was 
critically injured, and three more 
hospitalized. 

Expansion was by low side float. 
Like any other expansion valve, 
this effectively sealed the evaporator 
outlet into the liquid line, except 
in cases of very gradual pressure 
rise. Other than the acknowledged 
use of hot water for cleaning, there 
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MODERN TURBINES. Edited by Louis 
E. Newman. In this book, for your im- 
mediate and constant reference, are prac- 
tical, understandable facts that apply to 
all steam turbines, whether activated by 
liquid, gas or vapor. 

Mr. Newman and collaborators supply 
in Modern Turbines not only basic in- 
formation but the working tools for 
thoroughly understanding simple and 
complex turbines, their performance 
characteristics, how to select them for 
most efficient and economical perform- 
ance, and methods for quickly and ac- 
curately estimating steam performance 
without elaborate calculations. 175 pages, 
illustrated, $3.25. 


PIPING HANDBOOK by Sabin Crocker 
— Covers fundamental principles of de- 
sign, materials and the following fields of 
piping: power plant piping, gas piping, 
oil piping, water distribution, fire protec- 
tion, underground steam, plumbing and 
building heating systems. 1376 pages, 
$7.50. 


STEAM POWER STATIONS by G. F. 
Gaffert — Covers steam power plant ma- 
chinery from the standpoint of construc- 
tion of the various types of equipment, 
their performance characteristics, eco- 
nomics, and integration in the complete 
plant. 613 pages, $5.50. 


STEAM POWER PLANT OPERATION 
ty E. B. Woodruff and H. B. Lammers 
— Gives approved methods of cperating 
all equipment usually found in the power 
plant, outlines rules of procedure and 
depicts progress in power plant engi- 
neering. 368 pages, $4.00. 


HEAT PUMPS by Philip Sporn. This 
authoritative book offers a reasonable 
technical treatment of the development 
of the heat pump and the progress made 
in adapting it to building heating and 
cooling service and industrial processes. 
188 pages, $3.75. 


BOILER FEED WATER PURIFICA- 
TION by S. T. Powell — A presentation 
of basic facts to assist in selection and 
operation of appropriate types of feed 
water purification systems. 363 pages, 


$4.50. 


, 


KENT MECHANICAL ENGINEERS’ 
HANDBOOK — This first volume deals 
with the entire field of power and its 
applications that are of interest to the 
mechanical engineer. 11th Edition. Vol- 
lume I — Power, 1252 pages, $6.00 


BOOKS FOR POWER ENGINEERS 











A useful book for every power plant engineer and fireman 


BOILER FIREMAN’S HANDBOOK 
by Joseph R. Darnell 


This book, which is the result of the author’s thirty years of experience in power plant 
practice, will provide boiler firemen and power plant engineers with accurate, dependable 
data for solving many combustion problems. It also offers many helpful suggestions for 
the successful operation of various pieces of apparatus found in the power plant, such as 
temperature measuring and gas analyzing instruments, draft gauges, air preheaters, stokers, 
oil, gas and pulverized fuel burners, forced and induced draft fans, feed water heaters and 
economizers. 

CONTENTS: Fundamentals of Combustion. Why Flue Gas Temperature Goes Up When 
the CO: Goes Down. Sampling and Analyzing Flue Gas. Interpreting Flue Gas Analyses. 
Measuring Flue Gas and Furnace Temperatures. Coal Storage and Preparation for Use. 
Boiler Efficiency Calculated from Flue Gas Analysis and Temperature. Types of Air Pre- 
heaters and the Effect of Preheated Air on CO2z Furnace Temperature and Flue Gas Tem- 
erature. Natural and Mechanical Draft. Draft Gages and the Measurement of Draft. Hand 
iring Methods for Solid Fuels. Stoker Firing® Methods. Fuel Oil Firing-Steam Atomiza- 
tion. Oil Firing Methods—Mechanical Atomization. Gas Firing. Pulverized Fuel Firing. 
Waste Fuels Firing. Heating Feedwater. Flexibility in Firing Equipment and Problems 
Involved in Converting from One Fuel to Another. 

193 pages, 6x9, 139 illustrations, $3.00 
SPECIAL—+3 copies sent to ome address — $7.50 





POWER PLANT ENGINEERING QUESTIONS AND ANSWERS .- 8th Edi- 
tion — Here is a practical book arranged in convenient question and answer 
form. It covers several hundred knotty problems which arise from day to day 
and demand a definite answer on the spot. ‘ 

CHAPTER TITLES—Power Plant Formulas, Boilers and Furnaces, Fuels, Combustion, 
Water Treatment, Water Heating, Pumps, Piping, Steam Engines, Steam Turbines, Con- 
densers, Diesel Engines, Refrigeration, Compressed Air, Electrical Generators, Transformers, 
Electric Motors, Electrical Distributing Circuits. 


288 pages, fully illustrated, $2.00 
SPECIAL—3 copies sent to one address — $5.00 





USEFUL IDEAS FOR POWER ENGI- 
NEERS — A “how” book by the editorial 
staff of Power Plant Engineering furnish- 
ing hundreds of ideas on boilers, stokers, 
fuels, boiler operation, boiler water, re- 
frigeration operation and maintenance, 
mechanical power transmission. 
SECTION HEADINGS — Boilers, Fur- 
naces, Stokers, Oil Burning, Chimney and 
Stacks, Forced Draft, Boiler Operation, 
Boiler Water, Boiler Operation Prob- 
lems, Water for Power Plants, Fuel Pur- 
chase, Refrigerating Plant Capacity, Re- 
frigeration Plant Operation, Brine Sys- 
tems, Air Conditioning, Refrigerating 
Plant Maintenance, Mechanical Power 
Transmission. 240 pages, 6x9, 125 illus- 
trations, tables and charts, $2.00 — SPE- 
CIAL—3 copies sent to one address, 
$5.00. 


with. 
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PRACTICAL ENGINEERS OPERAT- 
ING POINTERS — An excellent com- 
pilation by Power Plant Engineering 
editors of practical pointers pertaining to 
electrical equipment, turbines and en- 
gines, condensers, piping, pumps, etc. It 
shows you why things are done to save 
money and secure best results. 


CONTENTS — Steam Turbines, Steam 
Engines, Condensers, Piping, Valves, 
Flow Measurements, Generators, Motors, 
Power Factor, Electric Wiring, Distribu- 
tion Circuits, Fluorescent Lighting, Trans- 
formers, Electrical Plant Kinks, Safety 
Precautions, Distribution Circuit Prob- 
lems, Piping Kinks, Hot Water and Steam 
Pumps. 239 pages, 6x9, fully illustrated, 
cloth binding, $2.00 — SPECIAL—3 
copies sent to one address, $5.00. 


Book Department, POWER GENERATION 
53 West Jackson Blvd., Chicago 4, Illinois 


Enter my order for the following books. Remittance of $.......... here- 


(Prices advertised on this page apply to U.S.A. only) 11-48 














Type “D” 
Reducing Valve 


The valve shown above—Type “D”— 
is Fig. 171 in our 52-page Bulletin 1-A. 

Type “D” has made very much of a 
“hit” with engineers. It is unusually 
simple. Always gives accurate and close 
regulation of pressures. Is easy to in- 
spect. Equipped with single seat renew- 
able discs of composition or metal. 
Stainless steel valve stem. Removable 
diaphragm top. Adaptable to steam, air, 
or gas. Up to 175 lb. per sq. in. pres- 
sure. Durable. Body of bronze. Screwed 
ends. And, its construction gives it true 


balance with double port seats. 


You can be sure of best regulating 
valve service by always putting your reg- 
ulating problems in the hands cf ATLAS 
engineers. For nearly half a century we 
have been specializing solely in regulat- 
ing valves. See the list of principal 
ATLAS Products below. Make use of 


the coupon. 














RECULATING VALVES» FOR EVERY SER 


ATLAS. VALVE COMPANY’ 


| 
Newark 5, N. J. | 


Represented in Principal Cities | 


| 
1291 South St., 
I 


C} Without obligation, please send me the ATLAS I 
Regulating Valve Bulletin No. 1-A. Also, ar 

send complete information on the following ATLA 
products: 


0) Pump Governors 

( Oil Control Cocks 

C) Humidity Controllers 
Thermostats 


| © Damper Regulators 
| 
() Balanced Valves | 
| 
| 


{) Temperature Regulators 
C) Exhaust Control Systems 
() Pressure Regulators 

o —— Boiler Feed 


Water Regulators 0 Control Valves 


| 
I 
| i: PTT rrr ree 
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is some difference of opinion about 
the causes of the explosion. How- 
ever, the outlet may have been re- 


‘stricted by closing, or partly closing, 


the return valve, stopping of the 
compressor, or by some other ob- 
struction. If the evaporator were 
filled with liquid, high resistance to 
curbulent flow may have sealed the 
ceturn line to escape of liquid long 
enough for rupture to take place. 

Study of the pictures shows that 
the causes of the explosion fall un- 
der system conditions (A) 1, 2, 5, 
and 6, with charge condition 8, or 
possibly 13. Charge condition is 
shown by the fact that rupture force 
came from the bottom of the vessel, 
where liquid ammonia would neces- 
sarily lie. 

Study of system conditions show 
that the walls of the evaporator 
space could not possibly withstand 
nigh pressure. The ratio of wall 
thickness to vessel diameter is enor- 
mously great, so great, in fact, that 

D in the formula (2tSe) +D=p 
practically extends to infinity. There 
was little strength of wall material 
co prevent rupture, even at normal 
operating pressure of 65 psig. This 
is especially true of the inner wall, 
and away from the reinforcement 
of the heads, where rupture actually 
took place. 


Therefore the holding strength of 
the vessel against ammonia pressure 
fell upon the stays. These were 
welded and riveted, as shown. While 
the stays in themselves were strong 
enough, any practical engineer can 
see that they were much too widely 
spaced for the thickness of wall ma- 
terial. Should one stay fail, the 
thin metal wall would be certain to 
fail, due to the great unstayed area 
left and the prying force exerted 
upon the adjoining stays by the 
buckling metal. 

The safety valve on this vessel 
was set to blow at 90 psig. Without 
question, this was too high for this 
particular vessel. Therefore the 
system was faultily installed. Welds 
were also faulty. And the use of a 
flooded evaporator in a vessel that 
had to be cleaned with warm water 
points up a dangerous system layout. 

Note: The photographs illustrat- 
ing this article were supplied by 
F. C. Bair, Plant Superintendent, 
Union Dairy Co., Decatur, III. 


2 ATOMICS 


ARE WE HERE TO STAY? 
(Continued from page 81) 

entire plant before the reactor is 

actually put into operation. 


In recognition of the fact that 
atomic power plants must be so con- 

















SE their operation in populous areas, a 
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BELCO 
DEAERATING 
HEATER 


This new Belco De- 
aerating Heater accom- 
plishes both heating and 
complete deaerating in 
a few seconds time. The 
spray valve fills the 
stainless steel dome 
with a cloud of drop- 
lets which are contact 
heated and degasified 
by the inrushing steam. 
Intermingling of steam 
and water also drives 
out a portion of the 
CO: held in the bi- 
carbonates. 

Contact with heated 
baffle plates and im- 
pingment of counterflow 
steam insures complete 
removal of all gases. 
Degasified water is 
ejected into the deaer- 
ated storage compart- 
ment by the incoming 
steam—triple assurance 
that all traces of gas 
are removed before the 
water leaves the heater. 


MODERNIZATION RESULTS IN 
LARGE OPERATING SAVINGS 


Belco engineers are specialists in conversion and 
modernization of existing plants. The knowledge 
gained in designing the world’s largest automatic 
demineralization and silica removal plant can be 
used to reduce your operating costs. 


BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
50 lowa Avenue Paterson 3, N. J. 
























IIlustrated is the 
Belco Deaerating 
Heater Steam Dome 
and pressure com- 
pensating spray 
valve. 





In midwest: Deady Chemical Co., Kansas City, Mo. 
In southwest: Watermasters, Inc., Houston, Tex. 
In Pacific: Deady Chemical Co., Los Angeles, Cal. 
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first requirement of design is to as- 
sure complete and adequate control 
at all times. Studies of control mech- 
anisms and satety measures have 
been under way at the Knolls Atom- 
ic Power Laboratory for two years. 
A major objective of the design 
work has been to make sabotage so 
difficult as effectively to remove sab- 
otage as a threat to continued op- 
eration of the reactor. 

The design, construction and op- 
eration of this first atomic power 
plant will be watched with great 
interest by all those interested in 
atomic power development. It is to 
be hoped that the military will not 
be able to impose such air tight se- 
curity regulations around the op- 
eration of this plant as to keep 
information of value from the power 
engineers of this country. If we are 
ever to have atomic power plants 
it is high time that we get started. 
It is now six years since the first 
nuclear reactor went into operation 
on December 2, 1942, at the Uni- 
versity of Chicago and since that 
time very little has been done to de- 
velop a practicable power plant 
using nuclear energy as the source 
of power. 

Perhaps if we can show the world 
that atomic power is available in 
practically unlimited quantities, the 
need for atomic bombs will vanish. 
Power is one of the strategic com- 
modities over which nations will go 
to war if they don’t have it. If all 
nations could be assured of an un- 
limited supply of power, at least 
that particular cause for war would 
be eliminated. Like the Shmoo, it 
would make everybody happy. 


HIGH VOLTAGE D-C TRANSMIS- 
SION STUDIES IN GERMANY 


DEVELOPMENT of high voltage di- 
rect current transmission was 
favored by German aviation authori- 
ties before the war since this type 
of electrical distribution made possi- 
ble substitution of underground 
cables for overhead lines carrying 
a-c current, according to a report 
now available to the public, the Of- 
fice of Technical Services. Depart- 
ment of Commerce, announced 
recently. 

e report is a comprehensive re- 
view of the theory and practice of 
German high-voltage long-distance 
transmission and includes an ac- 
count of experiments undertaken in 
replacing a-c with d-c current on 
proposed 400 kv lines. 

The original German text by Dr. 
Ing. F. Busemann, of Siemens- 
Schuckert A.G., Berlin, has been 


translated by Alexander Doviikov,, 


U. S. Department of the Interior, 
Bonneville Power Administration. 
The translator states in his intro- 
ductory notes: “We believe that Dr. 
Busemann’s report is of such funda- 
mental and general interest that it 
should be brought to the attention 
of. American engineers, even if we 


may not fully agree with some of 
his statements.” 

The German State Secretariat for 
Aviation held that overhead lines 
not only impeded construction of 
airports, but also facilitated the lo- 
cation of important targets. Hence 
this organization had a major inter- 
est in the development of high-volt- 
age direct current transmission 
(HVDCT). The German utility com- 
panies were also interested in 
HVDCT because its adaptability to 
underground cable construction in- 
dicated a way of lessening atmos- 
pheric disturbances to which 
overhead lines are vulnerable dur- 


ing storms, sleet, and other adverse 
weather conditions. In addition, the 
utility companies were considering 
the use of HVDCT for increasing 
the capacity of existing overhead 
lines operating on a-c because it 
could carry the same current load 
with a smaller conductor. 

The report concludes that devel- 
opment work had proceeded far 
enough in Germany to put three- 
phase 400 kv systems into immedi- 
ate construction, but that d-c lines 
of the same capacity still have de- 
sign problems to be overcome. Spe- 
cifically, satisfactory mutators for 
continuous operation and adequate 
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fast easy 
way fo 

clean your 
filters! 


OU well know that Diesels 

give more economical service 
if lube-oil, fuel-oil and air-intake 
filters are regularly cleaned. But 
when you put those cleaning pro- 
cedures on an economical basis, 
you make a double saving. Rea- 
son enough for using Odakite 
filter-cleaning materials and 
methods. 


low-cost method 24 


Used in steam-agitated hot solu- 
tions cr air-agitated co!d solu- 
tions, Oakite materials quickly 
remove oil, grease and dirt from 
filters—thanks to fast emulsifying 
detergency. Brightness is re- 
stored to copper mesh. Oakite 
filter-cleaning is fast, thorough, 
safe! 


FREE data for you 


Complete details about Odakite 
filter-cleaning materials and easy- 
to-follow methods—yours for the 
asking. Simply contact the Oakite 
Technical Service Representative 
and arrange for his in-plant help. 
Or clip this ad to your letterhead 
and send it to address below for 
the Oakite filter-cleaning story, 
FREE. 


OAKITE PRODUCTS, INC. 
18C Thames Street, NEW YORK 6, N.Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 





Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 
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short-circuit breakers were still 
problems to be solved. 

“If the long distance transmission 
for pressing reasons has to be made 
by underground cable, the d-c trans- 
mission has advantage in every case,” 
the report states. It points out that 
for overhead lines, economies must 
be carefully studied in each particu- 
lar case. 


WINSTON RESIGNS AS DIRECTOR 
OF MIDWEST POWER CONFERENCE 


Stanton E. Winston, dean of the 
evening division and professor of 
mechanical engineering at Illinois 
Institute of Technology, Chicago, has 
resigned as director of the annual 
Midwest Power Conference. 

Roland A. Budenholzer, professor 
of mechanical engineering at IIli- 
nois Tech, has been named to replace 
Dean Winston, who has served as 
conference director since 1940. 

Dean Winston was instrumental 
in the reorganization and reactiva- 
tion of the Midwest Power Confer- 
ence in 1939 and served as its sec- 
retary in 1938 and 1939 before as- 
suming the directorship. The growth 
of Illinois Tech’s evening division 
has prompted him to relinquish his 
position and devote full time to his 
administrative duties with the In- 
stitute. 

Dr. Budenholzer attended high 
school in Belen, New Mexico, re- 
ceived a bachelor of science in me- 
chanical engineering at New Mexico 
State College in 1935, and a master’s 
degree and doctorate at California 
Institute of Technology in 1937 and 
1939, respectively. 

E. R. Whitehead, director of the 
department of electrical engineer- 
ing at Illinois Tech, will continue as 
conference secretary and W. A. 
Lewis, dean of the graduate school, 
will serve again next spring as uni- 
versity representative for Illinois 
Tech. 

The 1949 meeting will be held 
April 18, 19, and 20 at the Hotel 
Sherman in Chicago. 


STEAM PIPES FOR HOTTEST 
TURBINE TO RUN DULL RED 


Tue 100,000-kw turbine recently 
shipped by the Westinghouse Elec- 
tric Corp. for installation at the 
Sewaren Generating Station of the 
Public Service Electric and Gas Co. 
of New Jersey will operate at such 
high temperatures and pressures 
that the steam pipes feeding it will 
glow a dull red. Steam at 1500 
pounds pressure and 1050 F will feed 
the new 3600-rpm tandem compound 
double flow machine. This is the first 
steam power plant to be constructed 
for operation under such conditions. 

While the highest temperature 
previously used in turbines is 1000 F, 
it is the last 50 F that makes the 
job tougher. To withstand operating 
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In Two Models for 
wsp 400-600 Ib. 
and 600-900 Ib. 


HIGH PRESSUREX 


Regarded as tops by many engineers 
because its combination of features 
consisting of an open type, water filled 
counter-balanced float and friction free 
valve movement assure a unit which 
responds to very slight water level changes. 


STETS COMPANY, 1440 BROADWAY 
NEW YORK 18, N. Y. 


FEED REGULATOR 














Continuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen en- 
trained in steam, point to the corrective 
measures necessary to prevent 
otherwise unsuspected and costly 
corrosion. The Cambridge Ana- 
lyzers measure and record dis- 
solved oxygen directly. The hy- 
drogen in the steam is the meas- 
ure of the oxygen set free by 
dissociation. Cambridge Instru- 
ments are available for recording 
OQ. and Hz, either separately or 
simultaneously. 
Send for Bulletin 148 B.P. 





In addition to instruments used 
in power plant operation, Cam- 
bridge also makes pH Meters and 
Recorders, Galvanometers, Gas 
Analyzers, Fluxmeters, Exhaust 
Gas Testers, Surface Pyrometers 
and other instruments used in 
Science, Industry and Medicine. 


Write for literature, stating application. 


Cambridge Instrument Co., Inc. 
3767 Grand Central Terminal, 
New York 17, N. Y. 


Pioneer Manufacturers of 
PRECISION INSTRUMENTS 
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in the dull red region steam con- 
tainers such as the throttle valves, 
steam chests and other high pres- 
sure parts of the turbine are con- 
structed of 18-8 stainless steel. Fab- 
rication of parts from this hard-to- 
work material has been a problem 
in itself. 

The importance of the 50 deg rise 
in temperature is in the fuel savings. 
For each 50 deg increase, the quan- 
tity of coal required to produce one 
kilowatt hour of electrical energy is 
decreased by about 1.4 per cent. In 
1915 the output of all our steam 
power plant turbines averaged only 
525 kwhr per ton of coal burned. 
With further’ developments towards 
increased plant efficiency, the output 
of all steam power plants by 1945 
was 1550 kwhr per ton of coal 
burned. These figures include both 
old and modern plant equipment in 
service during the year mentioned. 
This new turbine will produce about 
2500 kwhr of electrical energy from 
each ton of coal burned. 


WORLD’S LARGEST KVA TRANS- 
FORMERS FOR DETROIT EDISON 

THREE OF THE world’s highest rated 
kva transformers ever made will be 
built by General Electric for The 
Detroit Edison Co., according to 
Robert Paxton, manager of G.E.’s 
Transformer and Allied Products 
Divisions. 

The transformers, each of which 
are rated three-phase, 145,000 kva, 
are designed to raise voltage from 
15,000 to 135,000 v. 

Without being the world’s largest 
kva output transformers in terms of 
size and weight, they are the largest 
in terms of electrical energy. This 
achievement is made possible by the 
use of a cold rolled, oriented silicon 
steel called “Corosil” for the mag- 
netic cores and forced, directed flow 
of the cooling liquid. These features 
reduce the weight of the transformer 
to about 75 per cent of a comparable 
self-cooled transformer and save a 
considerable amount in cost. 

Because of the reduction in size 
and weight, it will be possible to 
ship these large transformers in their 
own tanks, in an upright position. 
To install the transformers, they will 
be skidded off the car into place and 
only the cooling units and bushings 
will have to be mounted. 


GRAND FORKS LIGNITE 
LABORATORY PLANS 

Work on the design of the $750,000 
lignite research laboratory to be 
constructed by the Bureau of Mines 
at Grand Forks, N. D., will start 
immediately and construction is ex- 
pected to get under way this fall. 
Secretary of the Interior J. A. Krug 
has announced. Completion of the 
research center, authorized by the 
80th Congress and approved by the 





President on June 29, is scheduled 
for the end of 1949. 

The research center’s basic facili- 
ties will include a laboratory for 
small-scale research, a general serv- 
ice section for supplies, and a ma- 
chinery bay suitable for large-scale 
pilot plant research. 

Because lignite is a high-moisture 
coal which tends to crumble upon 
exposure to air, its present use is 
restricted primarily to the Dakotas 
and adjacent areas. To help expand 
the geographic distribution of a fuel 
which represents nearly one-fifth of 





the Nation’s coal reserves, the new 
research center will concentrate 
upon improved methods of drying 
lignite. Development of effective 
drying methods will permit the 
transportation of lignite to more dis- 
tant areas and will reduce the de- 
mand for higher-rank fuels. Bureau 
research will also be directed toward 
developing equipment for burning 
lignitic fuels and more efficient coal- 
gasification methods. 

Other phases of the research pro- 
gram to be conducted at the labo- 
ratory will include study of gasify- 











High grade gas, by-product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 
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High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


© 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


: 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


GLENBROOK 


The Premium Kentucky Splint 
unmatched for domestic use— 
now under development in 
Harlan County on the L. & N. 
Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va. 
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Our personnel with the experience gained through long and varied 
marketing activity assures effective servicing of any fuel requirement. 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BLUEFIELD, W.VA. BOSTON BUFFALO CHARLOTTE, N. C. 
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High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Pocahontas from Mc- 
Dowell County, W. Va., on the 
Norfolk & Western Railroad. 


@ 


High fusion coking coal for 
pak pre ase industrial stoker 
and pulverizer use from Wyom- 
ing Co., W. Va.,on the Vgn. Ry. 


(@ 


Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


ANTHRACITE 


Hazle Brook and Raven Run 
Premium Coal. 
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tion on The Williams-Hager 
Flanged Silent Check Valve— 
that has proven successful on 
the most difficult installations. 
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ing lignite to provide high-hydrogen 
gas for reducing low-grade Minne- 
sota ores and the development of 
new scientific, chemical and techni- 
cal uses for lignite and its products. 

American lignite reserves are esti- 
mated at approximately 939,000,000 
tons. Of this total, 915,000,000 tons 
or about 98 per cent are in North 
Dakota, eastern Montana and South 
Dakota. Small reserves also exist in 
Texas, Alabama, Mississippi, Wash- 
ington, Wyoming, California and 
Arkansas. 


Dr. Samuel E. Sheppard, widely 
known for his research on the sen- 
sitivity of photographic materials, 
died September 29, in Rochester, 
ivew York. He had been in retire- 
ment since January, 1948, after 35 
years with Kodak Research Labora- 
tories. 


Boddy-Benjamin Associates, Inc., 
architects and engineers, have an- 
nounced the opening of offices at 
2210 Park Avenue, Detroit. With 
architectural, structural, mechanical 
and electrical departments, the firm 
is prepared to render complete 
architectural and engineering serv- 
ices on industrial, commercial, and 
public buildings, and on industrial 
and public utility power plants. 

Principals in the firm are: Fred A. 
Boddy, Max W. Benjamin, 
Frederick H. Potz. All three are 
University of Michigan men, classes 
of 1924 and 1926, and all are mem- 
bers of the Engineering Society of 
Detroit. Mr. Potz is a registered 
architect, a member of the American 
Institute of Architects, and formerly 
Architect-in-Charge for Albert 
Kahn, Inc. 

Messrs. Boddy and Benjamin are 
both registered mechanical engineers 
and active members of the ASME. 
Mr. Boddy has designed and super- 
vised the construction of manufac- 
turing plants and power houses for 
General Motors Corp., Merritt- 
Chapman & Scott Corp., and other 
concerns throughout the United 
States and Canada. Mr. Benjamin 
was with The Detroit Edison Co. for 
19 years as a steam power engineer, 
specializing in heat balances, eco- 
nomic studies, equipment selection 
and related phases of powér plant 
design. 


Hand of welcome to Richard W. 
Porter, recently appointed editorial 
director of The Paper Industry and 
Paper World published by Fritz 
Publications, Inc., Chicago. Mr. 
Porter took over his new responsi- 
bilities September 1, succeeding 
Harry E. Weston, now with the As- 
sociation of Pulp and Paper Mill 
Suverintendents. 

Since 1945, Mr. Porter has been 
on the editorial staff of Chemical 
Engineering. He holds a B.S. degree 
from the University of Washington, 
1936. He was first connected with 
Crown Zellerbach Corp., Port Town- 





and |. 





Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 





















AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New -York 3, WN. 
BRANCHES: 

BOSTON @ PHILADELPHIA @ CLEVELAND 

DETROIT e PITTSBURGH e CHARLOTTE 












1948—POWER GENERATION—Chicago, Ill. 














IMO pumps provide 
the steady, pulsation- 
free delivery conducive 
to a steady flame and & 
efficient combustion. 


The IMO is a posi- 
tive displacement rotary 
pump of unique design 
having no pistons, & 
valves, sliding vanes, or 
intermeshing gears to 
cause intermittent 
delivery. 

For further information 
send for bulletin 1-137G. 


















IMO PUMP DIVISION 
of the 


EAM TURBINE 6° 


TRENTON 2, NEW JERSEY 














M0) 


De LAVAL § 































RSEY 















send, Washington, in the technical 
control department. Four years later, 
he served at the company’s mill at 
Carthage, New York, where suc- 
cessively, he held positions in the 
technical control, engineering, and 
purchasing departments. From 1942 
to 1945 he was application engineer 
with The Brown Instrument Co., 
Philadelphia. He is a member of the 
American Chemical Society and the 
Technical Association of the Pulp 
and Paper Industry; and chairman 
of the TAPPI Mill Instrument Con- 
trol Committee. 


Julian E. Tobey, Director of the 
Fairmont Coal Bureau and William 
Amyx of the Bureau’s staff, have 
resigned from the Bureau as of Sep- 
tember 1 to join Appalachian Coals, 
Inc., at Cincinnati, Ohio. Earl C. 
Payne has been appointed Acting 
Director of the Fairmont Coal Bu- 
reau in New York City. 


Elliott Co., Jeannette, Pa., has been 
awarded a contract of more than a 
million dollars for 40 generators, 
each of 1100 kw capacity, for use in 
the recently announced new alumi- 
num-producing plant of the Alumi- 
num Co. of America at Point Com- 
fort, Texas. These generators are 
direct-current and are provided with 
slip rings for an alternating-current 
output of 150 kva. They will be 
driven by engines designed to oper- 
ate on natural gas. The direct-cur- 
rent output of these Elliott gen- 
erators will be used for the reduc- 
tion of alumina to aluminum by 
electrolysis. The alternating-current 
output will be used to drive all the 
auxiliaries, such as oil pump, water 
pump, scavenger blower, etc., on the 
corresponding gas engine. 


D. J. Erikson, who started his career 
with Hagan Corp. as a draftsman 
more than three decades ago, has 
been elected president of Hagan and 
its subsidiary companies—Calgon, 
Inc., Hall Laboratories, Inc., and 
Buromin Co. He succeeds J. M. 
Hopwood, president of Hagan Corp. 
since 1918—the only man to pre- 
date Mr. Erikson in point of service 
with the company. Mr. Hopwood was 
elected to the new position of chair- 
man of the board of directors of the 
Hagan group. 


SKOG ELECTED TO 
iT TRUSTEES BOARD 


Lupwic Skoc, senior partner of 
Sargent & Lundy, Chicago firm of 
consulting engineers, has been elect- 
ed to membership on the board of 
trustees of Illinois Institute of Tech- 
nology. 

Born in Bodo, Norway, Mr. Skog 
obtained his M. E. degree from the 
Trondheim Polytechnic Institute in 
Norway. In 1909 he became a drafts- 
man for the Inland Steel Co. at 
Indiana Harbor, Ind. He joined 
Sargent & Lundy as draftsman in 


1910 and has been associated with 
the firm since. He has been succes- 
sively chief mechanical draftsman, 
mechanical engineer, chief mechani- 
cal engineer, director and chief 
mechanical engineer, vice president 
and chief engineer, partner and chief 
engineer, and for the past year 
senior partner. 


In 1938 he visited several Euro- 
pean countries to study power plant 
engineering and returned to England 
to act as consultant to Merz & Mc- 
Clellan (London) on a large power 
plant in London. 

From April 1943 to February 
1946 he was loaned by his firm to 


Kellex Corp. as engineer in charge 
of design and construction for power 
development and mechanical process 
engineering for the Oak Ridge 
gaseous diffusion plant. 

Mr. Skog is a member of ASME, 
ASTM, WSE, AWS, and the Union 
League Club. 


NACA SELECTS BURNS AND ROE 


Tue Nationat Advisory Commit- 
tee for Aeronautics has awarded to 
Burns and Roe, Inc. of New York a 
contract as consulting engineers in 
the design of a new Propulsion 
Sciences Laboratory. This new lab- 
oratory is to be constructed at the 
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Index to A-S-T-M Standards, December th 
1947, 248 pages, size 6 by 812 inches, paper co 
covered; published by the American Society ne 
= & for Testing Materials, 1916 Race Street, lo 
. : Bel ' Philadelphia, 1948. to 
FINE INSTRUM -N é This Index is an adjunct to the Book be 
: he of A.S.T.M. Standards and comprises a wi 
ready reference for locating any A.S.T.M. 
° standard in the bound publication of the 
S pecia ty Society in which it appears. The Index 
: should also be of value in ascertaining 
whether the Society has issued a standard Sr 
on a specific subject. It enables any of In 
some fifteen hundred standard specifica- pe 
tions and tests in the volumes of the Te 
A.S.T.M. to be located readily. All items 
—_—_—"" are listed in the index under appropriate ni 
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ciencies. The subject matter was built 
around some notes that were used in the 
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spring of 1944 for a course on superchargers 
sponsored by the U Government under 
one of the war training programs. Interest 
in the course was so gratifying that the 
author thought the notes should be pub- 
lished in more permanent form. 
Following an introductory chapter on the 
historical development of the supercharg- 
ers, chapter 2 deals entirely with the fun- 
damental thermodynamics. Chapter 3 is 
on the engine cycle, describing the con- 
stant volume cycle, supercharged constant- 
volume cycle, the turbosupercharger, etc. 
In chapter 4 is discussed the various types 
of compressors, this is continued in chap- 
ter 5. Chapter 6 is devoted to a discussion 
of the impeller and diffuser and chapter 7 
to the estimating operating conditions. 
Surging in centrifugal superchargers is dis- 
cussed in chapter 8 and chapter 9 is 
devoted to the testing of superchargers. 
Chapter 10 covers turbosupercharging in 
general, and chapter 11 the _ axial-flow 
compressor. The book concludes with a 
chapter on the supercharged diesel cycle. 
The author is Professor of Mechanical 
Engineering at the University of Michigan. 


Battlefronts of Industry by David O. 
Woodbury, First edition, 342 pages, 6 by 
9 inches, illustrated, cloth; published by 
John Wiley & Sons, Inc., 440 Fourth Ave- 
nue, New York, 1948; price $3.50. 

While this book describes the activities 
of the Westinghouse Electric Corp. in World 
War II, it is, of course, a general account 
of the technical developments which made 
World War II so different from any other 
war that has ever been fought. It is the 
battle narrative of all American industry. 

David O. Woodbury, the author, is well 
known in both literary and _ “scientific 
circles. He is an outstanding writer and 
engineer and radio and movie producer. 
In this book My. Woodbury tells how 
Westinghouse desighed and produced every- 
thing from electric torpedoes, tank-gun 
stabilizers, optical instruments, bomb fuses 
to the precipitron and jet propulsion units. 

is book shows the typical reaction when 
inherent mechanical genius is pushed into 
the open by a threatening enemy. Day and 
night men worked to find new principles, 
new applications of old ones. Forgetting 
the passage of time, abandoning sleep, 
comfort, and even health, they got these 
new things into mass production and fol- 
lowed them to the many fronts in order 
to improve them constantly. The book will 
be an inspiration to everyone associated 
with American industry. 


Proceedings of the Annual Meeting, 
Smoke Prevention Association of America, 
Inc., 1947. 120 p.; illustrated; size 842 by 11; 
paper bound. Published by John Paul 
Taylor, Publisher. Price $2.50. 

This large volume contains all the tech- 
nical as well as the general paper presented 
at the 1947 annual meeting. It contains 
up-to-date and authoritative information 
on practical methods of preventing smoke. 
Each paper was written by an authority 
in the field. Book also contains the dis- 
cussion on each paper which came from 
the audience. 

General smoke prevention practices and 
how they may be applied to industry, rail- 
roads, and city smoke prevention groups 
are discussed thoroughly by men actually 
engaged in and responsible for smoke pre- 
vention. 

Illustrations are mostly drawings from 
which it is possible to apply this infor- 
mation to a particular case. 


Wear and Lubrication of Piston Rings 
and Cylinders, by Dr. Reemt Poppinga, 
translated from the German by Dr. Ed- 
mund Kurz; 200 pages; size 514 by 81% in.; 
cloth bound; Published by The American 
Seciety of Lubrication Engineers, 343 S. 
Dearborn St., Chicago. Price $2.50. 

This book presupposes a certain amount 
of basic information concerning the causes 
of wear simply because, despite tremen- 
dous amounts of research on the subject, 
all causes of wear have yet to be deter- 
mined. Numerous data upon which this 
book is based were made available to the 
researchers by the Reich Ministry of Trans- 
port and other German organizations. 

Investigation was made, and is reported 
in the book, on the influence of the lubri- 


. cant upon wear and also on the influence 


of engine operating conditions upon both 
lubrication and the wear of cylinders and 
piston rings. Another section of the book 
reports on the influence of material struc- 
ture on wear. 











Steam, Air and Gas Power by William H. 
Severns and Howard E. Degler, Fourth edi- 
tion, 509 pages, 6 by 9 inches, illustrated, 
cloth; published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York; 1948; 
price $4.78. 

The first edition of this book appeared 
in 1929. The purpose of this fourth edition 
remains the same as that of the first, that 
is to provide an elementary text book for 
courses dealing with heat engineering 
where time limitations preclude an ex- 
hausted coverage of all phases of the sub- 
ject. The fundamental theory of heat 
power engineering are the same as those 
given in the three previous editions of 
this book. According to the authors, the 
primary objectives of this revision are to 
bring the material together with the illus- 
trations and descriptions abreast of the 
present day developments of fundamental 
heat power equipment, to make the mate- 
rial more easily understandable by re- 
arrangement of the subject matter, and to 





introduce distinctive new material which 
appears to be of immediate and growing 
importance. The volume constitutes a use- 
ful link between the more rigorous theory 
and the actual practice of power produc- 


tion. 

Steam, Air and Gas Power is a descrip- 
tive book, with sufficient technical detail 
and mathematical calculation to provide a 
thorough understanding of basic principles. 
Clear discussions and illustrations show the 
underlying theory of the construction, ap- 
plications and performance of modern 
heat-power plants and their correlated 
equipment. Carefully chosen problems, 
most of which are entirely new in this 
fourth edition, give the reader practice in . 
applying the principles as he learns them. 
The addition of material on the gas tur- 
bine is one of the most important changes 
in this fourth edition. 

The authors are both men of wide ex- 
perience in the field of power engineering 
and both either are, or have been, pro- 
fessors of mechanical engineering in lead- 
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Black smoke is a luxury no plant can afford. It represents fuel dollars 
going up the stack and leads to violations of smoke ordinances. Scores of 
plants depend upon a McNeill Smoke Indicating System for a continuous 
and accurate check on conditions that affect fuel economy. This instant- 
acting, photo-electric system is easy to install; has a density meter reading 
from 0 to 100 per cent; may be fitted with alarm bell and signal lights; 
pays for itself many times over. Fits all types of boiler equipment. 
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eee and INSTALL BEAUMONT 
ANTI-FRICTION GATES 


@ Many utilities are replacing their present 
gates with Beaumont improved anti-friction 
type gates. Since the first order from one 
utility in 1942, many repeat orders have been 
received for installation in this company’s 
other power plants. 

In all cases, these gates have given very 
satisfactory service. According to one user, 
“No trouble whatever has been experienced 
opening and closing these gates—and no 
maintenance has been necessary other than 
periodic greasing’’. 

Many leading plants throughout the country 
are finding it economical and time-saving tc 
install Beaumont trouble-free type gates such 
as those pictured at left. Follow the leaders and 
do the same. These gates are made in sizes 
from 14” to 30'’. Request complete information. 

One contract—one responsibility 
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Metalock repairs, made only by workmen thoroughly trained in this patented process, are 
accepted by manufacturers, users, underwriters. Send for free illustrated Metalock Bulletin 
No. 104 showing Fifty typical repair illustrations. 
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ing colleges. At the present time Mr. 
Severns is Professor of Mechanical Engi- 
neering at the University of Illinois. 
Howard E. Degler is Technical Director of 
the Marley Company at Kansas City and 
was formerly Professor of Mechanical En- 
gineering at the University of Texas. 


Trends in Engineering Education by 
James Kip Finch, First edition, 140 pages, 
514 by 734 inches, cloth; published by The 
Columbia University Press, New York, 1948; 
price $2.00. 

Practicing engineers as well as educators 
will be interested in this very enlightening 
little book on engineering education. As 
in many other branches of human en- 
deavor, change is the normal atmosphere 
in engineering education. Today in par- 
ticular engineering education faces a 
transition and a challenge to greater 
service. Two problems especially pose ques- 
tions of policy with which many schools 
have had little experience. The purpose of 
this book, therefore, is to present these 
solutions as they have been evolved through 
the pioneering work of the Columbia 
School of Engineering. 

One problem has been the move to 
broaden engineering curricula to include 
the basic subjects of a general education. 
The other, and even more important, is 
the challenge our schools face today in 
advancing both the fundamentals and the 
applications of engineering science. While 
American ensineers have led the world in 
technical ingenuity, in the area of basic 
research they have relied to a major degree 
on European workers. American engineer- 
ing schools must now meet this loss of 
basic research by increasing their own in- 
terest in graduate study. 

According to Dean Finch American en- 
gineering schools are turning out tens of 
thousands of young men a vear, who are 
educated either beyond their capacity or 
below the top needs of the profession. 

The book records the experience of 
twenty-five years of general education at 
Columbia College. It describes how such 
@ program has been carried out and how 
it has developed and changed. It shows 
such a program in action under actual 
prevailing conditions in higher education. 
Although the book was undertaken pri- 
marily for the further advancement of its 
own work, it is an invitation to educators 
every where to share freely in the Colum- 
bia Experience. 

e td e 

Industrial Electronics Reference Book by 
Electronics Engiaeers of the Westinghouse 
Electric Corporation, First edition, 680 
pages, 9 by 12 inches, illustrated; cloth; 
published by John Wiley & Sons, Inc. 
7150. Avenue, New York; 1948; price 


At $7.50, or if it cost twice as much, this 
by all odds constitutes the greatest amount 
of electronic information that one could 
buy in a single book. It is without doubt 
the most ccmprehensive and at the same 
time the most practically useful book on 
electronics that has been written so far. 
Whether you are an experienced electronics 
engineer of many years standing, or 
merely a beginner, this book is well worth 
having. 

As pointed out in the preface, since 1940 
wide spread expansion has taken place in 
the field cf electronic engineering. Marked 
advancement was made in the industrial 
phases of electronics with the results that 
this branch of engineering was directly 
related tec the momentous production 
record of industry during this period. De- 
velopments took place so rapidly, that it 
was almost impossible for one not highly 
skilled in such equipment to keep pace. 
The need for a digest embracing the ap- 
Plication as well as design data for in- 
dustrial electronic equipment under one 
cover was evident. This book, the Indus- 
trial Electronics Reference Book, was writ- 
ten to satisfy this need. It has been pre- 
pared with the hope that the technical 
data and application information set forth 
between its covers will enable those con- 
cerned with the application and utilization 
of electronic apparatus to have a better 
er of the possibilities and 
limitations of such equipment. The book 
has been aimed at the practicing engi- 
neer, who is faced with the problem of 
understanding the underlying principles as 
well as the scope and limiting factors of 
electronic apparatus as it is applied to in- 
dustrial processes. While it is primarily 
designed for the practicing engineer, the 
book should also be of great value to 
graduates of engineering schools who are 
entering industry, and who will be faced 
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with the problem of applying electronic 
equipment or at least of approving or re- 
jecting such equipment in industrial plants. 

The great value of this. book, is probably 
due to the fact that it has been written 
by a group of engineers, each thoroughly 
versed in his particular branch of the sub- 
ject. These particular authors were chosen 
because of their broad experience, deep in- 
terest, and close association over a period 
of years with that phase of the industrial 
electronics field about which they have 
written. The authors have been intimately 
concerned with the rapidly expanding 
electronics field during the past decade, 
and they have imparted many valuable 
and lasting contributions to this branch of 
electrical engineering. 

While it is impossible in a brief review 
to describe the subject matter of the vari- 
ous chapters in detail, a brief description 
of the book as a whole may be of interest. 

Chapters 1 through 3 cover the basic 
laws governing the production and control 
of electrons, the kinetic theory of gases 
atomic structure, and the electron theory 
of solids. 

Chapters 4 through 10 embrace the de- 
sign, operation, and constructional fea- 
tures of different types of electron tubes— 
vacuum tubes, gas filled tubes, x-ray tubes, 
cathode ray tubes, photoelectric devices 
and ultar-violet radiators. 

Electronic circuit components including 
resistance forms, capacitance, inductance, 
and tuned circuits are presented in chap- 
ters 11 through 18, while the design and 
application factors relating to transmission 
lines and antennas are covered in chap- 
ters 19 and 20. The many different parts 
of industrial equipment, including power 
line carrier equipment, power rectifiers and 
inverters, radio frequency heating and 
electronic instruments are presented with 
their advantages and limitations for in- 
dustrial use in chapters 21 through 34. 

The final chapters outline the factors 
involved in the care and maintenance of 
electron tubes and apparatus. Hundreds 
of illustrations help to elucidate every 
phase of the text material, the extensive 
list of references at the end of each chap- 
ter will aid the reader to locate additional 
material on any of the specific subjects 
involved. 

Last but not least, the book has a very 
comprehensive index which makes it simple 
to find material on almost any subject 
included in the electronic field. 


Heating, Ventilating and Air Condition- 
ing Guide, 1948, 1280 pages, 6 by 9 inches, 
illustrated, cloth; published by the Amer- 
ican Society of Heating and Ventilating 
Engineers, 51 Madison Avenue, New York, 
1948, price $7.50 per copy. 

This twenty-sixth volume of the Heat- 
ing and Ventilating Guide like its imme- 
diate predecessor is composed of several 
sections. It contains first a technical data 
section of reference material on the design 
and specification of heating, ventilating, 
and air conditioning systems based on the 
transactions of the American Society of 
Heating and Ventilating Engineers, the 
investigations of the ASH & VE research 
laboratory and co-operating institutions, 
and the practice of the members and 
friends of these societies. The volume also 
includes a manufacturers’ catalog data sec- 
tion containing essential and reliable in- 
formation concerning modern equipment, 
the roll of membership of the society, and 
complete index to technical and catalog 
data sections. 

The technical data section is divided up 
into eight major divisions. Section 1 is 
devoted to fundamental principles, that is 
to terminology, abbreviations and symbols, 
thermodynamic theory, fundamentals of 
heat transfer, performance of heating and 
cooling coils, natural ventilation, instru- 
ments and measurements and so on. Sec- 
tion 2 is devoted to the subject of human 
reaction to atmospheric environment. 
Heating and cooling loads are discussed in 
section 3. Section 4 is devoted to the gen- 
eral subject of combustion and consump- 
tion of fuels. Section 5 concerns heating 
systems and equipment, it contains de- 
scriptions of all the various types of heat- 
ing systems in common use today. Sec- 
tion 6 is devoted to the general considera- 
tion of air conditioning, to dehumidifica- 
tion, refrigeration, air distribution, sound 
control and owning and operating costs. 
Section 7 is devoted to special applications, 
that is, to the industrial air conditioning, 
drying systems, transportation air condi- 
tioning, marine heating, ventilating, air 
conditioning, and corrosion and water 
formed deposits causes and prevention. 
Section 8 is devoted to the installation and 
testing codes. 
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DIAPHRAGM MOTOR VALVE 
and PRESSURE CONTROLLER 


O. 401 is designed to give you everything you want 

in a sensitive diaphragm motor valve and pressure 
controller for pressure reducing service on steam, air, or 
gas. The controller may be mounted on the valve or 
installed remotely on an instrument panel. The valve is 
a spring loaded, balanced disc type of rugged construc- 
tion suitable for indoor or outdoor installation. Offered 
in a complete range of sizes from 2” to 10” for initial 
pressures to 600 p.s.i. and any reduced pressure from 500 
down to 1 p.s.i. When making inquiry, state service unit 
is to perform, size of valve required, and pressure and 
temperature specifications. The Davis line of pressure 
regulators is complete; there is a type and size for every 
purpose. Ask for Bulletin 100 A. 






































DAVIS REGULATOR COMPANY 
2508 So. Washtenaw Ave. Chicago 8, Ill. 















STANDARD SCOTCH TYPE BOILERS. With oil firing equipment for fully auto- 
matic operation. Stoker firing may be substituted if desired. 50 to 500 H.P. 
15 to 200 Ibs. pressure. 


JOHNSTON BROTHERS, INC. Ferrysburg, Michigan 














Get Better Boiler Operation with 


LIBERTY SOOT and CAKBON REMOVER 


Lowers Fusing Point 
Reduces Tube Cleaning Ph 





Try Our LIBERTY 
ph Boiler Comp 
Liquid Sludge Solvent 





Saves Fuel—Eliminates Smoke Aluminum Asphalt Roof Coating 


Asphalt Asbestos Fibre 


Economical To Use Roof Coating 
(Liquid and Plastic) 


Year Round Efficiency 


LIBERTY CHEMICAL PRODUCTS CO. 


220 Fifth Avenue 80 Boylston Street 
New York |, N. Y. Boston 16, Mass. 














Use 


for trouble-free valve jobs 
In renewing the disc, 


note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in 
a jiffy. 














Dense without being brit- 
tle—tough, yet resilient. 
Vulcodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent. ... That is 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the dise out in pieces— 
distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 
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GOLDEN-ANDERSON 


design and build 


over 1500 


types and sizes in 
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for Engineered Protection on 
any High Pressure installation 
se 


For more than 35 years Golden-Anderson 
valves have successfully protected life 
and property by supplying safe, de- 
pendable control under even the most 
difficult and hard-to-handle applications. 


Descriptive Technical Catalog on request 


GOLDEN-ANDERSON 
VALVE *Perrssunon 22,0. 


POC oeCeeC CCC CCC CCC OCCU CCCeeVwwewwe* 
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Moss Landing, Calif.—Pacific Gas & Electric Co., 245 Mar- 
ket St., San Francisco, Calif., has authorized plans for a new 
steam-electric generating station at Moss Landing (Monte- 
rey County), with installation to include three 100,000 
kw turbine-generators, high-pressure boilers and auxiliary 
equipment. Cost reported close to $50,000,000, including 
transmission lines, switching stations and other operating 
facilities. Stone & Webster Engineering Corp., Russ Bldg., 
San Francisco, and 49 Federal St., Boston, Mass., is engineer 
and will supervise construction. 

Jacksonville, Fla.—City Council has plans in progress for 
new municipal power plant on Southside waterfront, where 
site has been selected. Land clearing will begin soon. No 
estimate of cost announced, but will represent large invest- 
ment. Installation will include turbine-generators and acces- 
sories, high-pressure boilers and auxiliary equipment. Rey- 
nolds, Smith & Hills, 10 S. Laura St., Jacksonville, are archi- 
tects. 

Cicero, Ill.—Catholic Bishop of Chicago, 710 N. Wabash 
Ave., Chicago IIl., will build a boiler house for central-heat- 
ing service in conjunction with a new two- and three-story 
school at Cicero, with boiler rating of about 3150-hp. Pro- 
posed to begin erection this fall. Joseph W. Bagnuolo & 
Associates, 221 N. LaSalle St., Chicago, are architects. 

East Chicago, Ind.—Sinclair Refining Co., 3500 Indianapolis 
Blvd., refined petroleum products, plans new boiler house at 
local oil refinery, reported to cost close to $150,000, with 
boilers, pumps and auxiliary equipment. Main offices are at 
630 Fifth Ave., New York, N. Y. 

Michigan City, Ind.—Northern Indiana Public Service Co. 
has plans maturing for expansion in local steam-electric gen- 
erating station, with installation of turbine-generator and 
other equipment for increased capacity. Proposed to begin 
work on superstructure at early date. No official estimate of 
cost announced. Sargent & Lundy, Inc., 140 S. Dearborn St., 
Chicago, IIl., is consulting engineer. 

Kansas City, Kan.—Farm Belt Fertilizing Co., Kansas City, 
recently organized, care of S. J. Callahan, Finance Bldg., 
Kansas City, Mo., consulting engineer, plans boiler house at 
proposed new commercial fertilizer plant on local site at 23rd 
St and State Line. It will be one-story, 105x300 ft, reported 
to cost over $175,000, with machinery. Erection will begin 
soon. ‘Engineer noted in charge. 

Baton Rouge, La.—Gulf States Utilities Co., Louisiana Div., 
Baton Rouge, has had :plans prepared by Stone & Webster 
Engineering Corp., 49 Federal St., Boston, Mass., consulting 
engineer, for proposed addition to local steam-electric gen- 
erating station, recently referred to in these columns. Work 
on foundations will proceed at once. Cost reported about 
$15,000,000, with turbine-generators, high-pressure boilers 
and auxiliary equipment. Engineer noted will supervise 
construction. 

Jena, La.—Town Council plans new municipal power plant. 
Proposed to use Diesel engine-generator units and acces- 
sories. Cost about $150,000. A bond issue in that amount is 
being arranged. Local service is now being furnished by Gulf 
Public Service Co. 

Madawaska, Me.—Fraser Paper, Ltd., bond, ledger and 
other papers, has plans for new power plant at mill. No esti- 
mate of cost announced but reported in excess of $250,000, 
with equipment. Contract has been awarded for structural 
steel framing and work will begin soon. Stone & Webster 
Engineering Corp., 49 Federal St., Boston, Mass., is consult- 
ing engineer. - 

Marquette, Mich.—Dept. of Light and Power, Washington 
St., has plans under way for new municipal power station, 
with installation to include Diesel engine-generator units 
and accessories. No estimate of cost announced. Holland, 
Ackerman & Holland, 20 N. Wacker Dr., Chicago, Ill., are 
engineers. 

Minneapolis, Minn.—Bd. of Public Welfare, City Hall, plans 
new steam power plant for central-heating service for build- 
ings in Civic Center, including City Hall and general hospi- 
tal.. Cost estimated close to $1,500,000, with high-pressure 
boilers, pumps and other equipment. Ralph D. Thomas & 
Associates, Metropolitan Life Bldg., Minneapolis, are con- 
sulting engineers. 

Ortonville, Minn.— Otter Tail Power Co., Fergus Falls, 
Minn., has plans for new 15,000-kw steam-electric generating 
station at Ortonville, reported to cost about $3,000,000, with 
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transmission lines, switching station and other operating 
facilities. J. F. Pritchard & Co., 908 Grand St., Kansas City, 
Mo., are engineers and will be in charge of construction. 

Meridian, Miss.—General Box Co., 500 N. Dearborn St., 
Chicago, Ill., corrugated fibre, wood and other containers, 
plans boiler house at proposed new branch plant at Key 
Field, Meridian, where 20-acre tract of land has been ac- 
quired. It will comprise several buildings. Cost reported 
over $500,000, with machinery. McNair & Archer, Rosen- 
baum Bldg., Meridian, are architects. 

St. Louis, Mo.—Falstaff Brewing Corp., 3684 Forest Park 
Blvd., has approved plans for new power house at 2000 Madi- 
son St., for service at former Columbia brewery, to be oper- 
ated in future. Cost reported close to $100,000, with equip- 
ment. O. W. Steigemeyer, 452 Price Rd., Ladue, St. Louis, 
is architect. 

Helena, Mont.—Bureau of Reclamation, Denver Federal 
Center, Denver, Colo., has plans in progress for new Canyon 
Ferry power dam and hydroelectric generating station, on 
site about 15 mi. from Helena. No estimate of cost announced. 
Bids are expected to be asked in near future. 

Falls City, Neb.—City Light & Water Dept., 18th and Har- 
lan Sts., is considering extensions and improvements in 
municipal steam-electric power plant, with installation of 
equipment for increased capacity. Estimates of ccst are be- 
ing made. G. G. Wendt is superintendent at station. 

Franklin, N. C.—Nantahala Power & Light Co., Franklin, 
plans expansion and improvements in hydroelectric generat- 
ing stations and ssytem, including installation of new hydrau- 
lic turbines, electric generators and auxiliary equipment. 
Cost estimated about $6,650,000. State Dept. of Public Utili- 
ties has approved project and expenditure in amount noted. 

Raleigh, N. C.—Carolina Power & Light Co., Raleigh, is 
arranging bond issue of approximately $15,000,000, fund to be 
used for expansion and improvements in generating plants, 
power substations, transmision and distribution lines, and 
other operating facilities. 

Winston-Salem, N. C.—R. J. Reynolds Tobacco Co., Patter- 
son Ave., has plans for new addition to power plant at local 
cigarette and tobacco factory, with installation of a new 
12,500-kw turbine-generator, boiler and auxiliary equip- 
ment. A new cooling tower will be built. Work is scheduled 
to begin soon. J. E. Sirrine & Co., Greenville, S. C., are 
consulting engineers. 

Muskogee, Okla.—Consumers Cooperative Association, 320 
E. 10th St., Kansas City, Mo., plans boiler house at proposed 
new commercial fertilizer plant at Muskogee, where site has 
been acquired. It will comprise several buildings for process- 
ing and general production. Cost reported about $200,000. 
Proposed to begin work soon. Howard A. Cowden is president. 

Portland, Ore.—Pacific Power & Light Co., Public Service 
Bldg., Portland, plans new power substation in Willbridge 
district, estimated to cost about $420,000, with transformers, 
switchgear and auxiliary equipment. It will be used for serv- 
ice in North Portland and St. Johns areas. 

Marcus Hook, Pa.— American Viscose Corp., Delaware 
Trust Bldg., Wilmington, Del., has plans for new addition to 
boiler house at rayon mill at Marcus Hook, with installation 
of boilers and auxiliary equipment for increased capacity. 
No estimate of cost announced. Work on steel framing will 
be placed under way soon. 

Williamston, S$. C.—Duke Power Co., 422 S. Church St., 
Charlotte, N. C., has selected a site on Saluda River, near 
Williamston,-for proposed new steam-electric generating 
plant, for which plans will be prepared in near future. No 
estimate of cost announced. 

Houston, Texas—St. Joe Paper Co., Barnett National Bank 
Bldg., Jacksonville, Fla., kraft corrugating and liner board 
products, plans power house at new converting plant on 
Post Oak Hy., Houston, where tract of about 38 acres of land 
has been secured. Main building, for corrugated paper box 
manufacture, will total about 100,000 sq ft floor space. Entire 
project will cost approximately $1,500,000. Austin Co., 16112 
Euclid Ave., Cleveland, Ohio, is engineer, and will be in 
charge of- erection. Work will be placed under way soon. 

San Antonio, Texas— Public Service Board, 201 N. St. 
Mary’s St., has plans under way for second unit of new 
steam-electric generating station on Leon Creek, to include 
new turbine-generator, high-pressure boiler and accessory 
equipment. Cost reported about $4,000,000. Work on first 
unit is now in progress, to cost approximately $3,000,000, 
with equipment, transmission lines, power substation and 
other operating facilities. 

Alma, Wis.—Dairyland Power Cooperative, La Crosse, Wis., 
has plans for new addition to steam-electric generating sta- 
tion at Alma, with installation of new turbine-generator, to 
be known as Unit No. 3, and auxiliary equipment. No esti- 
mate of cost announced. Work will begin soon. Vern E. 
Alden Co., 120 S. LaSalle St., Chicago, Ill., is consulting 
engineer. 
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HAVE YOU 
A FRESH WATER 
PROBLEM? 


Any evaporator can produce fresh water, but what 
you want is efficiency. Scaling, the big headache, is 
reduced to a minimum in Maxim Evaporators 
because of their very high circulation rate. When 
descaling is necessary a unique design feature allows 


quick and easy descaling, cutting down time by hours. 


Maxim Evaporators are extremely compact... 
automatic in operation, and produce fresh water to 
a purity of 2/10 grains of solid per gallon, or 3144 
parts per million. They are available in single or 
double effect. The two evaporators shown produced 
on test 2500 gals. per 
day and higher ca- 
pacities are possible. 
Investigate these very 


efficient 


evaporator 


units. 





SEND FOR BULLETIN 
Eight pages of information, detailed 
drawings, diagrammatic hook-ups, 


single and double effect. 


THE MAXIM SILENCER COMPANY 


89 HOMESTEAD AVE. HARTFORD 1, CONNECTICUT 


BE SURE IT’S A 
































Ten standard sizes take care 
of all types and makes of 
valves; fit valve wheels from 
2 to 30 inches in diameter. 











Request Illustrated Catalog Bul- 
letin PP, prices and name of 
local distributor. 


BABBITT STE 


NEW BEDFORD 


Makes ALL 


Valves 
INSTANTLY 


Accessible! 


© Inexpensive BABBITT Sprocket 
Rims provide instant, handy con 
trol of. overhead and other out- 
of-reach valves. Now — valves 
can be installed anywhere they 
should be, regardless of acces- 
sibility. 
Babbitt Rims fit any valve, any 
style, with either rising or non- 
rising stems. Installed in a jiffy 
. simply by clamping directly 
onto hand wheel of valve. Do 
away with clumsy makeshift ap- 
paratus or specially-made chain 
wheels. 


Distributors in 
All Principal Cities 


AM SPECIALTY CO. 


MASSACHUSETTS, U.S.A 














INTERNATIONAL INDUSTRY 
YEARBOOK - 1948 


The Authoritative Digest of The Most Im- 
portant Recent Technical Developments in 
32 Fields of Industry. 


—more complete than news articles, 
more up-to-date than textbooks, the 
International Industry Yearbook is an 
indispensable quick reference sum- 
mary of developments in major indus- 
trial fields, widely separated in appli- 
cation but of close mutual interest 
in many of their technical problems. 


WHAT IS BEING DONE IN OTHER 
INDUSTRIES MAY BE VITALLY 
IMPORTANT TO YOU! 


Over 600 illustrations and line draw- 
ings, 32 authoritative contributors, 
416 pages, 3,300 references, 8'/2”- 
11”, Cloth Binding. 


— sam men rE sm eR Se: a 


KRISTEN-BROWNE PUBLISHING COMPANY 
Dept. E - 551 Fifth Avenue New York 17, N. Y. 
Kindly fill my order for a copy of the 1948 Edition, International Industry 


Yearbook at $10 postpaid. I understand that I will be billed later and 
I may return my copy within 10 days with no obligation. 









PRONE Scccwnnemccr osm mececesce seus weectmsam 
MUDEEOS cepoccscchncsscescnneecueuwmeccencaesas ~ 

















CLASSIFIED ADVERTISING 








HELP WANTED 


HELP WANTED HELP WANTED 













































system. 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
PETROLEUM ENGINEERS 

PROCESS AND CHEMICAL ENGINEERS 


POWER ENGINEERS 



















assignment. 


FOREIGN EMPLOYMENT snstaatad elena hae dala 
In SAUDI ARABIA 


For Qualified Graduate Engineers and Assistants equipment. Plant, betterment work 


Engineers with wide experience in Power Generation and distribution to super- BOX 162 
vise installation and operation of 20,000 KW power plant and power distribution 621 


PRODUCTION ENGINEERS 
CIVIL ENGINEERS 
ARCHITECTURAL ENGINEERS plant of expanding industry. After_con- 


Domestic training Program for young graduate engineers prior to foreign Blvd., Chicago 4, Ill. 


Career employment opportunities. Board and Room furnished. Vacation in U.S. 
with salary end of each 24 month period. Benefit plans. 


: ae . FOR SALE 
If interested, apply by letter giving complete employment and personal history. Complete 1100 HLP. Boller Plant, eousiiting of 
two 400 H.P. and one 300 H.P. 3-drum, low 


ARABIAN AMERICAN OIL COMPANY Hed ee gm ole Coupe 
200 Bush Street, Dep't. ‘E’ . ; 
SAN FRANCISCO, CALIFORNIA 


WANTED 


York Area, desires Mechanical En- 
gineer, capable supervising starting, 
testing, operating and _ correct 

troubles of steam-electric station 


involving considerable traveling. 
Technical education, and plant op- 
erating or betterment experience re- 
quired. State education, experience 
and salary desired. 


POWER GENERATION 


53 W. Jackson Blvd., Chicago 4, Il. 














Engineer for design and installation of 


struction, man selected will have possible 
opportunity as plant engineer. Complete 
information required in first letter. All 
details confidential. Address Box 1624, 
POWER GENERATION, 53 W. Jackson 


EQUIPMENT FOR SALE 











For information or prices, contact 
GREEN & REEDY 


PHONE 10-J, FRANKLINTON, LOUISIANA 
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YOU EMPLOY 100 PEOPLE OR MORE... 


YOU CAN MAKE THESE 


your Vuccedd 


Payroll Plan for U. S. Savings Bonds 
actually increases worker production, 

as demonstrated in large and medium- 
sized companies throughout the 


nation. Here are some examples: 


ied 


, 








VINGS 
pyvrotl ovees PAYROLL 
MAKES sgTENTED CUTS ABSENTEEISM 
_ tors y Jo ap pre by a smaller com- 
5) : innesota sh; 
i ximately a th during a recent dias meer tes 
ee oe —— a C = a net oi 
G wings ©. eir j0PS S$ were absent alm 
payroll Sa ney like th more frequently than those wh 
the reas: were on the Pa 10 
Further proof that 
cuts absenteeism! 





yroll Savings Plan, 





PAYROLL SAVINGS 
REDUCES ACCIDENTS 


even Navy Yards 
show that, as participation in the 
Bond program increases, accident 
frequency and accident severity 
decline. When participation at the 
Norfolk Navy Yard climbed to 
over 90%, accident frequency de- 
clined over 50%, and the accident 
severity index dropped to 1/6 its 
former level! 


SAVINGS 


Records at our el 


month peri- 


payroll sav- 
ost 2% times 


payroll savings 











Hundreds of companies are reporting benefits like these! 
Obviously, they add up to increased production. 

What’s more, the Payroll Savings Plan is a powerful 
weapon against inflation. Every Savings Bond dollar 
built up in the Treasury retires a dollar of the national 
debt that is potentially inflationary. That’s good for the 
country’s future—which means it’s good for your com- 
pany’s future. 








And, of course, it’s good for the -employee’s future, 
because the Bonds pay $4 at maturity for every $3 
invested. 

If your company has the Payroll Savings Plan, make 
sure you and your employees are getting the most out of 
it! If you haven't yet installed the Plan, you're missing 
something! For facts or help, call your Treasury Depart- 
ment’s State Director, Savings Bonds Division. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER GENIERATION 


This is an official U. S. Treasury advertisement prepared under the auspices of 
the Treasury Department and the Advertising Council. 
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See all 3 types at 
the Chapman Exhibit 


THE POWER SHOW 


Booths 46 and 47 








CHAPMAN 
VALVES 
Meet Every Power 
Plant Specification 


Welded Bonnet 


Pressure Sealed Bonnet 


Chapman builds valves to meet every power- 
plant specification—every pressure and temperature 
range. Chapman high pressure valves are avail- 
able IN THREE TYPES of body and bonnet connections 
+. welded, pressure sealed or. flanged. All have | 
straight-through ports and are manufactured to 
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a ; years 
| a success for over 10y 








Over ten years of successful performance have proven the 
efficiency of Zeo-Karb** in removing sodium bicarbonate from 





solution, softening water and simultaneously reducing alka- 
linity to any desired level. 

Zeo-Karb also removes sodium, magnesium, calcium, iron, 
aluminum and manganese from water supplies. Zeo-Karb, with 
its unlimited tolerance for acid water, will withstand the attack 
of acid indefinitely. Choose the proven water treatment method 
—use Zeo-Karb made only by Permutit. For full details contact 
The Permutit Company, Dept. PG-11, 330 West 42nd St., New York 
18, N. Y. or The Permutit Company of Canada, Ltd., Montreal. 





% or any desired value 
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FOR OVER 35 YEARS 


. E£ 
WATER CONDITIONING HEADQUARTERS Permutit ; 


